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EVALUATIO? 


Graduate School of Busin 
Univ 


Formulations of expect 
in 1968 and by V. H. Vroom 
ing expectancy theory hypoth 
evaluated in terms of the num 
ment of these variables, and the sta 
that the research has 
tions for improvement in expe 


D 


review. 


bo concern of industrial relations is 
red E and measurement of factors 
ployee job n individual differences in em- 
tion of ^ s performance, since efficient utiliza- 
' Our es eae resources is dependent upon 
Recent] t o account for such differences. 
ployee ji ad Sralernen US of a theory of em- 
ESL MES performance, usually referred to 
vC theory, have been advanced by 
- nee and Porter and Lawler (1968). 
ds * ormulations have stimulated consider- 
opiate and research. Unfortunately, it 
eoret there is substantial confusion in 
the dies ion of, and conduct of research on, 
O reso] y. Our purposes are thus to attempt 
io ua this state of confusion and make 
Sepa for improvement in future re- 
"ch on expectancy theory. 

Toisisequent sections, Vroom’s (1964) and 
the a and Lawler's (1968) descriptions of 

| quit ico are summarized and shown to be 
į RE Seer Nine feld studies that have 
* the Maier: i of expectancy theory are 
3 zed. Finally, these studies are 


d 
i 
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ancy theory proposed by L. W. 
in 1964 are summarized. Nine field studies test- 
eses are then reviewed. Finally, 
ber of independen 
tistical analysis performed. I 
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OF RESEARCH ON EXPECTANCY THEORY 
PREDICTIONS OF EMPLOYEE PERFORMANCE 


AB? 


. Porter and E. E. Lawler 


the studies are 
t variables used, the measure- 
t is shown 


in all three respects. Sugges- 
are made throughout the 


critically evaluated and recommendations are 
made for needed additional research. 


Tur THEORY 


Vroom (1964) hypothesized that employee 
job performance (P) isa function of the in- 
teraction between force to perform (F), or 
motivation, and ability (A). 

P = Í(F X A). [1] 
d Lawler (1968), alternatively, hy- 


ce is a function of 
among exerted ef- 


Porter an 
pothesized that performan 
the three-way interaction 
fort (E), or motivation, ability, and role per- 
ceptions (R). 

p=f(EXAXR). [2] 
ations of motivation, ability, 
and role perceptions are described below. 
While terminological differences exist between 
the two theories, the only substantive differ- 
ence between them is the inclusion of role 
perceptions as an additional performance de- 
terminant by Porter and Lawler. For this rea- 
son, and for purposes of clarification, the 
theories are combined into one comprehensive 
framework, shown in Figure 1. 


Conceptualiz: 


Force or Effort 
In Vroom’s formulation, 
fort level / is a function of th 


force to exert ef- 
e sum of the in- 


al Association, Inc. 


iy 


and Lawler t 


It is hypothesized that 


el j is hypothesized to be a Perform at a ms 
function of the i 


Porter and 
Oretical trea 


further refined by 


except for MERS in come, this Procedure r 
terminology. Vroom’. 

Corresponding 
Lawler, is as f 
of second-leve] 
instrumentality 


bility), and expectancy (e| 
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Valence 


Expectancy Ability 
(Vi) (Ej) (A) 
| oai | Force | Performance 
Performance orce i H s 
poe level 7 >" (E) = 
| (Vj) 
tole Perception 
Instrumentalit y Role Perceptio 
(Ij) 


(R) 


Fic. 1. Expectancy theory predictions of Job performance, based upon 
Vroom (1964) and Porter and Lawler (1968). 


ity.’ 


of this discussion, 


É Ability 
on is termed expectancy D 


st 
ogy of Vroom is employed throughout the res 
ith amount of effort will 


Both Vroom (1964) and Porter and Lawler 


(1968) hypothesized that. the i 1 
F; = TÈ (Vi X E,)] [3] actual performance is additionally depende 
bo j sij) J- K 
E 


task which may or 


> ality traits, intelligence, 
x) Such as pay and recogni that represent the indivi 
ion that performance leve] j 


instrument. lity of Models emph 
ality 5 
- capacity, as S 
- The valence of E OE opposed 


Role Perce ptions 


d Porter and Lawler 
in: 

nstrumentalities of the cluded role perce; 
Performance, Ro] 


Vj IL. (V. x 15). [4] ? Another apparent 
=1 


motivation 
Vroom’s 


identical to "s 


x Y, and the more than one Second 
terminology by Porter and Procedure leads to ad 
ollows: force 


ARY orter and r, 

room requires th 
outcomes (value of rewards), formance-reward à 
(performance-rewarq 


erm the effort- 


> and thus i 


/ 
A rminolà 
' For expository convenience the termino 


ipe this 
abilities, and then multiply ton 
ek i Tewards to form their deni 
Of effort, > se -level 
Lawler (1970), which jg In the case of only one second-le 


h B 
this h 
cfinitiona] discrepancy betw 
aWler. Consistency " 
at the value of reward and pa 
probabilities be multiplied this 
üCross Second-leye] outcomes, and hale 
o 3 ffort-performance total Prod ct be multiplieq by the effort perform na 
probability), The latter two form what Porter i obability, In his latest statement of eS in 
reward probabil. yet» Lawler (1979 did combine the variab \ 
S consistent with Vroom. : 


individual's 


7 d 

upon his ability to perform, Vroom B 

T rs ability as characteristics of the individua i 
the individual chooses represent “a potential for performing som 
the strongest positive may not be utilized P 
198]." Similarly, Porter and Lawler (196 H 
(first-level outcome), "relatively. stable, lonis 
i racteristics (e.g. pees 
manual skills, etc. 


às 
dual's currently on 
er to perform [p. 22]." In both 


" ove E 
asis is placed on the individual’s 
to his willingness, to 


(1968) additionally in- 
Ptions as a determinant 0 


i 


discrepancy between A j 
(1964) and Porter and Lawler (1968) is that i 
latter first multiply the effort-performance and Pe |. 
Lawler (1 68) presented a the. formance-rew 
tment of i 


N 
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"the direction of effort—the kinds of ac- 
Me bb and behaviors the individual believes 

he should engage in to perform his job suc- 
Muy [p. 24|." Evaluation of these be- 
aviors by his supervisor, however, is de- 
pendent upon the supervisor's role percep- 
tions for the job. This suggests that accuracy 
of role perceptions may be a more important 
| _ Performance determinant than the individual's 
s Tole perceptions per se. 


THE EVIDENCE 


ind published field studies were found that 
Rs one or more hypotheses of ex- 
- emplo zy theory using various measures of 
able 2 ee, performance as the dependent vari- 
ogy | n reviewing these studies the terminol- 
Eun reviously developed is employed. Refer- 
MM significant results indicates statistical 
e ; cance at or beyond the 05 level. Criti- 
tite aluato of the studies is reserved for 
iod ollowing section since a number of the 
ments apply to more than one study. 
Peat EOpolous, Mahoney, and Jones (1957) 
ee Vroom's (1964) and Porter and 
Bus? (1968) formulations by testing à 
its of expectancy theory on 621 manu- 
uring operatives. Productivity was hy- 
Pothesized to be a function of path-goal per- 
eptions (i.e,, instrumentality), level of need 
os valence), and freedom to alter one's per- 
pene behavior. Instrumentality and val- 
ia Perceptions were obtained for three sec- 
self evel outcomes. Freedom consisted of 
Vic "reported freedom, age, and length of ser- 
re *. Productivity was measured by subjects 
ce of their productivity relative to-estab- 
ma ed standards, A contingency problem for- 
p t (Blalock, 1960) was employed to com- 
ute main and “interaction” effects of the 
T independent variables. Generally, sig- 
0 ups differences and ‘interactions’ were 
Ms A. for the outcome “making more money 
of hi, long run.” For example, the percentage 
a igh producers was significantly greater 
Deme high money need-positive path-goal 
Rees group than the high money need- 
ive path-goal perception group. 
eae: (1966) investigated the effects of in- 
of Ei cata and ability on the performance 
211 state government managers. Subjects 


were asked to indicate the instrumentality * 
of three factors (quality, productivity, and 
effort) for the determination of their pay. 
Responses to these items were summed to 
form a composite instrumentality index. 
Ability was measured by supervisor rankings 
of managerial qualifications. Supervisor rank- 
ings and seli-ratings of performance served 
as dependent variables. The independent vari- 
ables were dichotomized and a two-way analy- 
sis of variance was performed for each de- 
pendent variable. The main instrumentality 
effect was significant for both dependent vari- 
ables; ability and interaction effects were 
each significant for one dependent variable. 

Galbraith and Cummings (1967) obtained 
ratings of the valence of seven second-level 
outcomes, and the instrumentality of per- 
formance for their attainment, from 32 op- 
eratives in a manufacturing organization. 
Ability was measured by length of time on 
the job, and performance was measured by 
daily output as a percentage of standard aver- 
aged over a 1-month interval. The indepen- 
dent variables were dichotomized, coded in 
dummy variable format (including interaction 
variables), and subjected to stepwise multiple 
regression analysis. No valence, instrumental- 
ity, or ability variables entered any of the 
regression equations significantly, and only 6 
of 54 possible interaction variables entered 
the equations significantly. 

Lawler and Porter (1967) examined the ef- 
fects of valence, instrumentality, role percep- 
tions, and their interactions on the perform- 
ance of 154 managers. Subjects were asked to 
indicate how instrumental three factors (ef- 
fort, high productivity, and good job per- 
formance) were for the attainment of seven 
second-level outcomes and the valence of 


these outcomes. Responses to the instrumen- 


4In this and several other studies (Ga 
Hackman & Porter, 1968; Lawler, 19682; Lawler & 
Porter, 1967; Porter & Lawler, 1968), individuals 
were asked to indicate the relationship between 
"working hard" or "effort" and second-level out- 
comes. Their responses presumably represent the per- 
ceived effort-reward probability. As such, they con- 
found the effort-performance (expectancy) and per- 
[ormance-reward (instrumentality) probabilities. For 
purposes of simplicity, however, such perceptions are 
referred to as instrumentality perceptions 1n this re- 


vin, 1970; 


view. 
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tality items were summed to form a composite 
instrumentality index. Role perceptions were 
obtained from 55 of the managers by having 
them rank 10 inner- and outer-directed traits 
(Riesman, 1950; Whyte, 1956) first on the 
basis of selí-description and second on the 
basis of importance for Success. Six criteria 
(three ratings of effort and three oí perform- 
ance) were obtained. 

The median correlation between instru- 
mentality and. (a) performance was .11 and 
(b) effort was .18. Correlations between val- 
ence and the criteria were not reported. Out 
OÍ 42 possible correlations between valence 
times instrumentality scores and the criteria, 
29 were larger than the correlations between 
instrumentality and the criteria alone, 5 were 
the same, and 8 were smaller. Finally, high 
and low valence times instrumentality groups 
were formed, and correlations between role 
perceptions and performance were computed, 
Some of the correlations within groups were 
Significant, but the correlations between groups 
Were not significantly different. The results 
thus offer some Support for the effects of role 
berceptions, but no support for the interaction 


of valence instrumentality and role percep- 
tions, 


Hackman and 
ings of the instr 


es instrumentality, 
Subcriter: 


strumentality was Sd 
strumentality was 127; 

tween valence times inst 
composite criterion wasa 
the valence-instrumenta] 


Tumentality and the 
significant 4 


S 0. Since 
ity scores 


yielded 


argued that the results 
hypothesized valence-ins 
tion effect. 


Lawler (1968a) used cross-lagged (Camp- 
bell & Stanley, 1963) and dynamic (Vroom, 
1966) correlation analyses to test for causal- 
ity between valence-instrumentality percep- 
tions and performance. Data were collected 
from 55 public service managers twice, with E 
l-year interval between collections. Subjects 
indicated how instrumental two factors (work- 
ing hard and quality of job performance) were 
for attaining six second-level outcomes and 
the valence of each outcome. Six composite 
valence-instrumentality scores were computed 
for each subject. Three measures of job per- 
formance were obtained. The cross-lagged cor- 
relation analysi suggested that valence in- 
strumentality was more likely the cause, rather 
than the result, of job performance. The dy- 
namic correlation analysis, however, generally 
did not preclude the possibility that some 
third variable was responsible for the results 
obtained from the cross-lagged analysis. 

Porter and Lawler (1968) investigated the 
effects of valence of pay, instrumentality, and 
role perceptions on the performance of 635 
managers. These variables were measured as 
in the Lawler and Porter (1967) study. De- 
pendent measures were self-ratings and super- 
visory rankings of effort and performance. 
Hypotheses were tested by the significance of 
difference between mean performance and ef- 
fort of managers giving the highest and low- 
est third of responses to the independent 
variable(s) in question, In general, the re- 
sults offered some support for the main effects 
of instrumentality and role perceptions. Less 


Support was obtained for hypothesized inter- 
action effects, 


Gavin (1970) 
valence, instrumer 
ceptions on the p 
175 female man 
Surance compan 


tality, ability, and role pe! 

erformance of 192 male an 
agerial candidates of an i” 
: y. Each subject was asked ig 
Indicate the instrumentality of two facto" 
(good job Performance and working hard 

for attaining 21 second-level outcomes, anc 
the valence of each outcome, A total com" 
posite valence-instrumentality score was con 
puted for each Subject. Based upon the work 
of Barrett (1966), two measures of role per 
ceptions were obtained by the correlations be- 
tween (a) the Subject's and his supervisor ° 
rating of the importance of 22 work behavior? 


investigated the impact of | 


^ 


R 
Ñ 


"m 
d 


^ 
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for the subject’s performance and (5) the sub- 
Ject’s importance and self-descriptiveness rat- 
Ings of the same behaviors. Ability was mea- 
sured by a general “in-house” mental aptitude 
test, Performance was measured by super- 
M ratings. Of the independent variables, 
nly ability did not correlate significantly with 
neo mance, Multiple regression procedures 
ae by Cohen (1968) also were used. 
TAM regression models generally yielded 
M i ont multiple correlations on the order 
d Interaction variables generally did not 
Bea cantly contribute. to" these multiple 
i ations, thus indicating little support for 
'ypothesized interaction effects. 
P Goodman, Rose, and Furcon (1970) inter- 
wed 66 employees of a government research 


0 i H HIT : . 
: eee zation to obtain indications of the three 
Ost valent second-level outcomes, the instru- 


Mentality of seven factors for attaining these 
Pes and the amount of job control (in 
for er to infer expectancy). A measure of 
mA (see Formula 3) was derived for each of 
a on factors, Actual measures of success 
af our of these seven factors were obtained 
ane asd with the appropriate force mea- 
Euch i ignificant correlations were obtained in 
instance. 


Summary 


pn field studies that tested hypotheses 

ace from expectancy theory were re- 

ane ed. Generally, valence, instrumentality, 

is role perceptions were significantly related 

M Bu while ability was not. Little 

foot was obtained for hypothesized in- 
actions among these variables. 


DiscussIoN OF THE EVIDENCE 


here review suggests that limitations of ex- 
abl ng research pertain primarily to the vari- 
" i investigated and their measurement and 
ers analytical procedures employed. Mea- 
ids ment criticisms are aimed at each major 
—— ependent^ variable in the theory (force, 


is diiscusston of the dependent measure, performance, 
of med because the problem permeates a variety 
S CAL problems in organizational settings and 
ell m. excellent treatments are presented by Camp- 
(1986 Grin Lawler, and Weick (1970), Dunnette 
Piven 2 Guion (1965), Nagle (1953), and Ronan and 
en (1966), 


ability, and role perceptions). In the analysis 
section, research objectives are specified, and 
the analyses performed in several of the 
studies are criticized in light of these objec- 
tives. 


Force to Perform 


Expectancy theory clearly places greatest 
emphasis on the role of motivation or force 
to perform as a determinant of job perform- 
ance. It is disconcerting to observe, therefore; 
that force has consistently been measured in- 
correctly in the studies reviewed. Either in- 
strumentality (performance-reward probabil- 
ity) and expectancy (effort-performance prob- 
ability) has not been clearly delineated, or 
only instrumentality has been measured di- 
rectly, For example, Hackman and Porter 
(1968) confounded instrumentality and ex- 
pectancy perceptions by asking respondents 
to specify the probable linkage between effort 
and second-level outcomes. Gavin (1970), 
Lawler (1966, 1968a), Lawler and Porter 
(1967), and Porter and Lawler (1968) ob- 
tained overall perceived effort-reward and per- 
reward probabilities. In each study 
s were combined, again 
ding. In the remaining 
th & Cummings, 1967; 


Georgopolous et al., 19575 Goodman et al., 
1970) only instrumentality perceptions were 
measured directly. Attempts were made to 
infer expectancy by considering the nature of 
the job on such dimensions as autonomy and 
self-control, but subjects were never asked to 
indicate directly their expectancy perceptions. 

Additionally, in five of the studies (Gavin, 
1970; Lawler, 1966, 19682; Lawler & Porter, 
1967; Porter & Lawler, 1968) instrumentality 
alone has been confounded. According to the 
theory, the perceived instrumentality of each 
first-level outcome should be related sepa- 
rately to measured success on that outcome 
(e.g., as done by Goodman et al., 1970). For 
example, if “quality of job performance" is 
the first-level outcome, instrumentality percep- 
tions of “quality of job performance" should 
be related empirically to actual “quality of 
job performance." Such a procedure was not 
followed in the five studies identified. Rather, 
managers rated the instrumentality of more 
than one first-level outcome, the ratings Were 


formance- 
the two probabilitie 
resulting in confoun 
three studies (Galbrai 


uM 
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combined to form a composite instrumentality 
index, and the composite index was related to 
actual success on various first-level outcomes. 
"Turning to valence, the number and type of 
second-level outcomes used in most of the 
Studies may be questioned. Research on job 
satisfaction  (e.g., Herzberg, Mausner, & 
Snyderman, 1959; Smith, Kendall, & Hulin, 
1969: Vroom, 1964; Weiss, Dawis, England, 
& Loíquist, 1967) suggests that individuals 
experience a wide variety of satisfactions in 
work environments. These may be sorted 
(either conceptually or empirically) into a 
number of categories or factors, each of which 
may be viewed as a second-level outcome de- 
rived from participation in the organization 
and/or performance in a work role. A mean- 
ingful measure of force thus should tap val- 
ence and instrumentality perceptions for all 
relevant outcomes. The relevance of outcomes 
to the individuals under investigation, how- 
ever, is difficult to determine a priori. This 
Suggests that many outcomes Should be in- 
cluded in the measure developed, or that pre- 
liminary investigation be conducted to de- 
termine the relevant second-level outcomes 
for the group studied. Unfortunately, the 
trend has been to include few second-level out- 
comes without preliminary investigation. 
Finally, the problem of Stability of re- 
Sponses appears to be Serious, although only 
two studies have investigated this type of re- 
liability. Galbraith and Cummings (1967) 
obtained a test-retest reliability of .80 for in- 
Strumentality, but only .50 for valence over 
à 1-month interval, Lawler (19682) reported 
a test-retest reliability of 48 for valence-in- 
strumentality responses over a 1-year interval, 
Ability 


In only three studi 
considered as an expl 


visors rank subordinates 
tions. This ranking cor 
with the supervisor's ranki 
dinates on overall job p 
contamination in some 
ever, since both rankin 
the same supervisor at the same time, Gal- 
braith and Cummings (1967) defined ability 
as length of time on the Job. The extent to 


ES were obtained from 


which length of time on the job serves asa 
proxy for ability as defined, however, is at 
best unclear. Gavin (1970) used a psycho- 
metric ability measure. It did not correlate 
significantly with performance, nor did its 
interactions with force and role perceptions 
generally contribute significantly to the d 
tiple correlations. In part, this was probably 
due to restriction of range since the measure 


was employed as a selection instrument by the _ 


organization. Gavin also argued that the d 
sure may not tap the relevant intellectua’ 
capacities. l , 
Future research requires experimentation 
with numerous psychometric ability measures. 
Use of these measures should be guided by 
the validity evidence of various aptitude and 


achievement tests used for predicting em- . 


ployee performance in a selection context 
(e.2., Ghiselli, 1966; Guion, 1965). In addi- 
tion, given the broad definition of ability 
presented by Vroom (1964) and Porter and 
Lawler (1968), measures of interest, tempera- 
ment, and personality also might be con- 
sidered. Their use requires caution, however, 
for they generally have not correlated sig- 
nificantly with performance (Dunnette, 1966; 
Guion & Gottier, 1965; Nash, 1965), and 
they may tap motivational characteristics of 
individuals (Guion, 1965), 


Role Perceptions 


The effects of role perceptions have also 
been investigated in only three instances. 
Lawler and Porter (1967) and Porter and 
Lawler (1968) asked managers to rank 2 
number of psychological traits in the order of 
perceived importance for determining Success 
in their present position. By defining the traits 
With one word it is doubtful that even ap* 
proximately equa] meanings were triggere 
for all respondents (Stryker, 1958). More- 
over, no attempt was made to tap role percep“ 


tion accuracy as defined by Porter and Lawlet 
(1968). 


Gavin's (1970) role 


perception measures ap^ 
pear to represent 


an improvement over Porter 
and Lawler's since Gavin employed more be- 
haviorally descriptive items and included ac- 
curacy, Nevertheless, because the items that 
formed the basis of the measures were no 
developed with Specific reference to the man- 


EEE 


| 
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gerial positions investigated by. Gavin, their . 


relevance an INR E 
MA Sud ee of description are 
NE onto should be devoted to ac- 
Ad qa ad perceptions in future research. 
Measures ri i seems that more meaningful 
of the job p» ld concentrate on the inclusion 
detaile 1 cms and objectives derived from 
consider on ysis of the specific job under 
Bei ation. It is these duties and require- 
ments that ultimately define the individual's 


0 
Job and form the basis of his performance 


evaluation, 


Statistical Analysis 


ey iine hypothesizes that per- 
> Variables a unction of several independent 
hus, it „Operating in an interactive fashion. 
cal os is reasonable to assume that analyti- 
Would cedures performed in tests of the theory 
varian Indicate ( a) the amount of performance 
tive ad explained by additive and interac- 
iypot dear and (b) the extent to which 
eee interactions among variables 
explain Pendent, significant contributions to 
f additi ed performance variance beyond their 
of MN. (main) effects (i.e., the “usefulness” 

Ty Traction variables, Darlington, 1968). 
is Leen employed by Gavin (1970) 
object; est to date in terms of these analytical 
additive He regressed performance on the 
«earn variables, and then the additive and 
Eve variables, to obtain estimates of 
E nce variance explained and the use- 
Pron,» Of the interactions investigated. This 
Cedure thus has much to commend it in 

i Ure research on expectancy theory. 

'ingje ler (1966) also obtained interpretable 
ing ations of interaction effects by perform- 
Pa may analysis of variance. Dichoto- 
may m of independent variables, however, 
Movin: led to an understatement of effects. 
j i. 3 computation of omega squared 
indicat 1963) would have been desirable to 
eects € the strength of main and interaction 
giver and Porter (1967), and Hackman 
Ment ad (1968), correlated valence, instru- 
an ality, or both with performance. Valence 
tr mentality scores were then mul- 
With / and the product score was correlated 
Performance. Generally, the latter cor- 
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relations exceeded the former. The significance 
of the increase was not reported, however, and 
the usefulness of the valence-instrumentality 
interaction is thus indeterminant. Goodman 
et.al. (1970) and Lawler (1968a) merely cor- 
related valence-instrumentality scores with 
performance, and thus there is no indication 
of the usefulness of those interactions. 

Galbraith and’ Cummings (1967) stepwise 
regressed performance against all independent 
variables, which were dichotomized. Two 
problems may be noted with this approach. 
First, the reduction of continuous variables 
to dichotomous ones may have lowered pos- 
sible predictability. Second, such a procedure 
does not necessarily indicate the usefulness of 
interaction variables. If an interaction vari- 
able enters a stepwise regression before one 
or more of its component variables, it is im- 
possible to demonstrate that the interaction 
variable made a unique contribution to the 
multiple correlation beyond the additive ef- 
fects of its component variables. 

In the remaining studies (Georgopolous et 
al., 1957; Porter & Lawler, 1968) significance 
of difference tests were performed on groups 
created by dichotomizing independent variable 
scores. Interactions, in turn, were assessed by 
performing significance of difference tests on 
the dependent variables between levels of one 
independent variable, within levels of one or 
more other independent variables. Such tech- 
niques are suboptimal for several reasons. 


First, dichotomization may result in an under- 
estimate of possible effects. Second, no direct 
indications about the strengths of relation- 
ships are given. Third, it is difficult to pre- 
cisely determine and convey interaction effects. 
Finally, a substantial number of significance 
tests are required, resulting in possible non- 
independence of significance tests and an un- 
derestimate of the number of Type I errors. 


CONCLUSIONS 
y differs in several promis- 
ing respects from much previous theorizing 
about the determinants of employee perform- 
ance. Campbell et al. (1970), for example, 
pointed out that the concept of force to per- 
form focuses on the major classes of variables 
(valence, instrumentality, and expectancy) 
that determine motivated behavior. This is 
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in direct contrast to other industrial motiva- 
tion theories (e.g, Herzberg et al., 1959; 
Maslow, 1965) that tend to emphasize only 
identification of second-level outcomes. Ex- 
pectancy theory additionally includes ability 
and role perceptions as potential performance 
determinants. This multivariate approach 
seemingly has potential for increasing the pro- 
portion of explained variance in employee 
performance. Finally, interactions among in- 
dependent variables are explicitly hypothe- 
sized, and presumably these interactions will 
account for significantly greater performance 
variance than additive formulations alone. 
Unfortunately, these potential theoretical 
improvements have not been adequately re- 
flected in the research, First, in only one study 
was a measure of force to perform developed 
according to its theoretical definition. Second, 
in only one Study were measures of all three 
independent variables (force, ability, and role 
perceptions) included. The predictive power 
of the total theory is thus essentially un- 
known. Finally, while various interactions 
were supposedly computed in all of the studies, 


in only two was the contribution of the in- 
teractions to explained performance variance, 
beyond additive 


ative effects, appropriately com- 
puted. A minimum requirement for future re- 


that it avoid replication of 
these three general inadequacies in past re- 


structs as defined by 
Porter and Lawler ( 1968). Se 

$ ; d - 
metrically sound ability r eae 
employed. Finally, the q 
of behaviorally d Seen 


the impact of 
uracy, are required, 
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ternal validity. In the case of motivation, 3 
is in direct contrast to research on Ma 
theory (Adams, 1965) and goal-setting M. 
(Locke, 1968), which has usually en 
student subjects working on laboratory a 
in experimental situations. The “cost” o 2 
ternal validity has been, of course, a gene E 
inability to make causal inferences. Law x 
(1968a) design exemplifies one potential e 
promise between the needs to study p m 
in their natural work environments and SE 
obtain evidence that permits causal E 
A variety of such designs are suggested n: 
Campbell and Stanley (1963), and hopefu 4 
they will be used more fully in future T 
search, a 
While there is an obvious need for m A 

stantial additional research on the vali 
of expectancy theory as formulated, vu 
should also be performed on the determin i 
of valence, instrumentality, and erpe aaa 
perceptions. It has been hypothesized, 3 
example, that the valence of second-level a ; 
comes is a function of the satisfaction dé 


rived from their past attainment (Porter 
Lawler, 


1968) and their perceived equity 
(Lawler, 1968b). A number of specific vang 
ables have been hypothesized to influence TA 
Strumentality, In general, they all pertain t 
the nature of the actual relationships b& 
tween performance and second-level outcomes 
on the assumption that these “objective” re 
lationships will influen 


1 ce instrumentality pe! 
ceptions, This a 


: Pproach has been most notice 
able in the discussi 


tems (Opsahl & Du 
Olson, 1970). Rece 
to considerations 0 


ons of compensation SY* 
nnette, 1966; Schneider : 
ntly it has been extend? 
f job design as a means A 
ting performance and 0) 
outcomes (Lawler, 1969 ^ 
nS of the supervisor 
to the extent that he is 
d the performance of E. 
ans, 1970). In terms of ** 


: Y, Control over work pace; ? 
sth of job cycle may be important © 4 
terminants, Considerably more theoretical 2^, | 
empirical work of this nature is neces” ( 
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for the development of an expanded model of 
j force to perform. 
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THE SHIFTING DEFINITIONS OF ACQUIESCENCE' 


JACK BLOCK °? 


University of California, Berkeley 


The Bentler, Jackson, and Messick rebuttal is not judged to be responsive to 
the criticisms leveled earlier, The shifting over the years in the definition of 
acquiescence and in the kinds of evidence used to bolster the —— 
interpretation is noted. In particular, it is noted that highly specific an 
replicable evidence is required to support the presently advanced hypothesis 
portantly influences assessment procedures. The 


y evidence of response inconsistency is evidence for 
their "distinct species of acquiescence" is not accepted. 


that acceptance acquiescence im 
Bentler et al. view that an 


Readers of Psychological Bulletin are 
doubtless satiated by the obdurate insistence 
of the principals on debating the usefulness 
of the acquiescence concept. I continue to 
hold up my side of the argument because I 
believe the field of personality assessment will 
advance more wisely in the future if it is 
allowed to gain clarity on its recent past. In 
my present remarks on a response (Bentler, 
Jackson, & Messick, 1972) to a critique 
(Block, 1971) of a conjecture (Bentler, 
Jackson, & Messick, 1971) that was revised 
after heavy criticism (e.g., Block, 1965; 
Lichtenstein & Bryan, 1965; Rorer, 1965; 
Rorer & Goldberg, 1965; Samelson, 
Samelson & Yates, 1967) of the initial pro- 
posal (e.g., Jackson & Messick, 1958: Messick 
& Jackson, 1961), I shall be terse and declar- 
atory. The ultimate judgment on this pro- 
longed controversy will come, not from further 
discussion, but from the Way subsequent 
research is shaped, 

The counterings by Bentler et al. (1972) 
to my earlier critique (Block, 1971) do not 
I believe, require much further comment, Only 
the Morf and Jackson (1972) study has been 


conception of i 
Bentler (1969) 


are proposed by Bentler et al 
— c 

1 Preparation of this manuscript was facilitated by 
United States Public Health Service Research Grant 
MH-16080. 
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Block, Department of Psychology, University of 
California, Berkeley, California 94720. 

? P. M. Bentler and M. Marshall. Effect of presen- 
tation format on item validit 


Y. Unpublished manu. 
Script, University of California, Los Angeles, 1969, 
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only for “noncontent responding,” and he 
reader is then asked to interpret *nonconten 
responding” as evidence for acquiescence. d 
The positive evidence, the Morf Me 
Jackson (1972) study, even after correo 
and reanalysis, les to depend on e 
rejected earlier by Jackson because of E 
mediocre content validity; on brief a prior 
Scales that are impressively unreliable d 
entirely unvalidated; on the arbitrary in 
tion of large amounts of unanchored varinn 
into a factor analysis by using unities as t 
communality estimates for these chancy scales 
when an average communality of only .28 J5 
justified; and on a Procrustean rotation 9 
scale vectors close to the point of origin b 
the factor space and therefore highly on 
formable to any factor target matrix. I do no! 
believe our understanding of why an A 
vidual responds to an inventory statement 2 
he does is especially advanced by the Mor 
and Jackson (1972) study. For me, this i 
quence of analyses and assumptions is simp 4 


too removed, too arcane, and too aleatori¢ 
to be helpful, 
EÁ 


r 

* The newly proposed method for evaluating fact? 

Score reliability (Jackson & Morf, 1971), cited i 

Bentler et al, (1972) as supportive of the significa ily 

of the Morf and Jackson (1972) factors, is logic, 
faulty and does not address itself to the quest! 


u Jy 
Will the Morf and Jackson factors fit a random i 
constructed factor target matrix as well as the fac e 
fit the hypothesized 


target matrix? It seems to 7 
that Morf's [M. E. Morf. An analysis of two) 
Sponse styles: True responding and item endorseme f 
Unpublished doctoral dissertation, University pis 
Western Ontario, 1969] inability to find, in 5 
Original data, a factor representing acceptance aCe 
escence when he Partitioned his subject samples ? 
male and female Subsamples, despite efforts » 


e^ 
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The larger purpose of the present note, 

' however, is not to discourse upon the par- 
ticulars of the Bentler et al. (1972) rebuttal 
but rather to comment on changes that have 

Occurred over the years in the way the advo- 

cates of the importance of acquiescence have 

construed the concept and sought to evi- 
dence it. By so doing, the inconsistency that 

Bentler et al. (1971, 1972) view me as mani- 
' festing can be reconciled, or at least placed in 
a perspective that I would prefer. 

In the heyday of acquiescence, some 10 or 
12 years ago, there was only one kind of 
acquiescence which, in the current Bentler et 
al. (1971, 1972) terminology, is identifiable as 
agreement acquiescence. Agreement acquies- 
cence then was viewed as “play[ing] a domi- 
nant role in personality inventories like the 
MMPI [Messick & Jackson, 1961, p. 303]." 
It was further hoped that agreement acqui- 
escence would prove to be a basic variable 
underlying individual differences, a variable 
that could integrate a diversity of behaviors. 

Where are we now? It is acknowledged by 
acquiescence adherents (Bentler et al., 1971, 
P. 191) that agreement acquiescence no longer 
can be viewed as important for understanding 
the MMPI. Empirical efforts to establish 
agreement acquiescence as a broad and en- 
Compassing dimension underlying individual 
differences have failed. The field of personal- 
ity assessment has turned to other concerns. 
The new inventory, the Personality Research 
Form (Jackson, 1967a), hardly mentions ac- 
Quiescence and has elected to obviate the entire 
Issue by the tactic of balancing scales (after 


Block, 1965), 


Maximize fit to this hypothesis and despite the strong 
Part-whole relationships between his subsamples and 
total sample, testifies to the ready frangibility of 
Ne factor fit reported for the sample when the sexes 
re combined. It will be recalled that it is accept- 
ance acquiescence that is the important kind of 
acquiescence now. 
an It merits attention that although Jackson (1967b) 
well as Messick [S. Messick. Psychology and 
methodology of response styles. Paper presented at 
e annual meeting of the Western Psychological 
association, Honolulu, Hawaii, June 1965] have 
Sued strongly that balancing scales is a poor way 
mi aandag such acquiescence as conceivably 
ae t be present, Jackson's inventory employs bal- 
“ced scales, 


But despite this history, or perhaps because 
of it, acquiescence adherents have shifted their 
claims for its importance to another variety, 
acceptance acquiescence. Acceptance acquies- 
cence was first invoked by Jackson and 
Messick (1965) in a brief report as a con- 
jecture that, if true, might explain a Rorer 
and Goldberg (1965) study that had severely 
embarrassed the concept of agreement acqui- 
escence. A more elaborate and formal version 
of the acceptance acquiescence notion was 
presented by Bentler et al (1971). Time will 
tell whether the notion of acceptance acquies- 
cence, conceived in response to the established 
insufficiency of agreement acquiescence and 
evidenced to date only by the shaky Morf and 
Jackson (1972) factor analysis, can find fur- 
ther and substantial support. I am content 
to wait. 

Meanwhile, however, it should be noted 
that the highly specific conjecture regarding 
acceptance acquiescence offered by Bentler et 
al. (1971) requires empirical confirmation of 
a highly specific and configured nature. 
Demonstrations that the validity of inventory 
and assessment measures is less than perfect, 
that is, indications of “noncontent respond- 
ing,” simply do not provide the special evi- 
dence that is required if we are to accept the 
existence of acceptance acquiescence. Assess- 
ment measures can be, and are, imperfect for 
a wide variety of reasons—inadequate scale 
development, lexically ambiguous or contrary 
items, time constraints imposed on respon- 
dents, idiosyncratic self-evolved sets, vague 
or undesirable instructions, item format defi- 
ciencies, naive psychometric models, various 
categorizing proclivities, pure and irreducible 
error, and so on, all confounded together. 

For those of us interested in using person- 
ality inventories and other assessment proce- 
dures, no particular purpose is served by 
employing items, scales, or measures that fail 
to try to reduce “noncontent responding.” 
Just as the experimenter wishes to prevent 
irrelevant sources of variance from arising in 
his experiment and can do so by the appli- 
cation of general principles of experimental 
design, the personality assessor wishes to 
exclude, at the outset, unnecessary or uninter- 
esting or possibly confounding response mani- 
festations so that his assessment procedure 
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will be valid for its purpose and also concise. 
He can do so by applying a variety of psycho- 
metric and psychological principles—rigorous 
scale development, ambiguity elimination, ap- 
propriate item formats, development of un- 
equivocal and desirable instructions and sub- 
ject orientations, sophisticated psychometric 
models, forced choices, and so on. My advo- 
cacy of methodological controls over the last 
15 years or so (cf., e.g., Block, 1956), which 
is seen by Bentler et al. (1972) as incon- 
sistent with my slighting of the importance 
of acquiescence, can thus be seen to be simply 
and congruently motivated. 


S as evidence for 
ven this definition, 
nt acquiescences in 
interaction can be 


REFERENCES 
oam P. M. Semantic Space is (approximately) 
ipolar. Journal of Psychology, 1969, 71, 33-40. 
BENTLER, P. M, Jackson, D.N,& Mzssicx, S The 
identification of content and style: A we: 


dimensional interpretation of acquiescence. Psycho- 
logical Bulletin, 1971, 76, 186-204. san 

Bentier, P. M., Jackson, D. N., & Messick, $ Fi 
rose by any other name. Psychological Bulletin, 
1972, 77, 109-113. à 

Brock, J. A. A comparison of the forced anis 
forced Q-sorting procedures. Educational and. Psy 
chological Measurement, 1956, 16, 481—493. E 

Brock, J. The challenge of response sets. Ne 
York: Appleton-Century-Crofts, 1965. = 

Brock, J. On further conjectures regarding acqui 
cence. Psychological Bulletin, 1971, 76, 205-210. al 

Jackson, D. N. Personality Research Form Mon 

Goshen, N. Y.: Research Psychologists Press, 196- 

a) 

M D. N. Review of J. Block, The chal ea 
of response sets. Educational and Psychologt 
Measurement, 1967, 27, 207-219, (b) i 

Jackson, D. N., & Mrssick, S. Content and see 
personality assessment. Psychological Bullet" 
1958, 55, 243-252. The 

Jackson, D. N., & Messick, S. Acquiescence: Psy- 
nonvanishing variance component. American 
chologist, 1965, 20, 498. (Abstract) ion 

Jackson, D. N., & Morr, M. An empirical evalua a 
of factor reliability. (University of Western Ons 
Research Bulletin No, 199) London: Ontario 
1971. (On file, Archives Division, University 
Western Ontario Library) nd 

LICHTENSTEIN, E., & Bryan, S. H. Acquiescence Tm 
the MMPI: An item reversal approach. Journa 
Abnormal Psychology, 1965, 70, 290-294. nd 

Messick, S. J., & Jackson, D, N. Acquiescence 2^. 

the factorial interpretation of the MMPI. Psych 
logical Bulletin, 1961, 58, 299-304. yo 

Morr, M. E, & Jacksox, D. N. An analysis of CM 
response styles: True responding and item endo 


ment. Educational and Psychological Measurem!" 
1972, in press, 07 
Rorer, L. G. The great response-style myth. Psych 
logical Bulletin, 1965, 63, 129-156. in 
Rorer, L. G, & Gotperrc, L. R. AcquiescenC, 
the MMPI? Educational and Psychological M 
surement, 1965, 25, 801-817. sudes 
Sametson, F. Agreement set and anticontent attitt p; 
in T scale: A reinterpretation, Journal E. ahh: 
norma 7 m 
Sateen E Social Psychology, 1964, 68, 3 the 


& Yates, J. F. Acquiescence an 
F scale: Old x euh 


ho 
s assumptions and new data. P574 
logical Bulletin, 1967, 68, 91-103. 


(Early publication received January 28, 1972) 


Psychological Bulletin 
1972, Vol. 78, No. 1, 13-16 


RESPONSE STYLE: 
A PSYCHOLOGIST'S FALLACY? 


FRANZ SAMELSON * 


Kansas State University 


The recent attempt by Bentler, Jackson, and Messick to revive the acquiescence 
hypothesis is analyzed. It is shown that (a) they fail to clarify the conceptual 
meaning of response style; (b) their operational definition of content respond- 
ing and acquiescent styles employs, as did earlier studies of acquiescence, an 
incorrect logical model—incorrect since it treats all opposites as formally equal 
instead of distinguishing between contraries and contradictories. While conse- 
quently (c) an acquiescence interpretation of their data is gratuitous, (d) these 
data fail to meet Bentler et al.’s own criteria for response style. The root of 
the problem seems to be that the experimenters mistake their own interpreta- 
tion, based on an oversimplified model, for the (actual or functional) item 
content and then define all discrepant responses as acquiescence—a mistake of 


the sort called “the psychologist’s fallacy” by William James. 


Recently, an article by Bentler, Jackson, 
and Messick (1971) attempted to resurrect 
the “acquiescence” hypothesis. Block (1971) 
has already replied to some of their points. 
But since Bentler et al. (1971) view the basic 
Issue as one of data, it might be useful to 
show that they persist in an inadequate analy- 
SIS of the problem, that is, of the conceptual 
meaning of response style and the operational 
definition of acquiescence. 


WHEN AnE RESPONSES A STYLE? 


The initial, straightforward conception of 
response bias or style as content independent 
Tàn into empirical difficulties, producing suc- 
Cessively more ephemeral redefinitions. Bentler 
et al. (1971) now “attempt to clarify the role 
Of stylistic variables and of specific item con- 
lent , , , [p. 187—note the dichotomy]” in 
determining responses. This clarification takes 
three forms: some examples, an abstract defi- 
nition, and a series of “conclusions.” On in- 
Spection, the first two appear to be contra- 
dictory, and the third useless. 

Quoting Jackson and Messick (1962), 
Bentler et al. presented the abstract definition 
of response style as stating three criteria: 


s t Space limitations required adoption of a more 

abrupt and dogmatic style of presentation than may 

2 desirable. Copies of the original paper containing 

Some elaboration and documentation, as well as re- 

Prints of the present version, are available from 

Si; Samelson, Department of Psychology, Kansas 
ale University, Manhattan, Kansas 66502. 
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(a) “relatively enduring over time... ,” 


(b) “generality beyond a particular test per- 
formance... ,” and (c) “consistencies in 
response to item characteristics other than 
specific content [p. 188].” The examples of 
response style describe three subjects saying 
“true” to inventory items, for reasons that 
seem to be either situation specific (job 
interview, group pressure), or to invoke a 
personality construct (undifferentiated self- 
concept) of questionable relevance and at best 
adumbrating the general idea, In short, the 
examples may confuse rather than clarify. 


WHEN Is A TRAIT A STYLE? 


The nine “conclusions” are not very helpful 
either. The first one, defining style as a per- 
sonality variable or trait (p. 188), gives us 
the genus of the concept. But we look in vain 
for the differentia of the class of styles. The 
other conclusions list various style attributes 
that seem common to fairly broad personality 
characteristics, for example, authoritarianism 
and intelligence. But little seems gained were 
we to call such phenomena response styles; 
some differences might be lost, as by con- 
fusing authoritarianism and acquiescence. 

Only the abstract definition provides any 
differentiae, by referring to expressive con- 
sistencies, found in response to item character- 
istics other than specific content. But this 
outcome of our search leaves us exactly where 
we started, with the dichotomy (between 


UX- 


stylistic variables and specific content) to be 
clarified. The crucial terms remain unde- 
fined; we have to guess at their meaning. 
And it seems that, apart from the vague 
notion of expressiveness, the authors! distinc- 
tion reflects an experimenter's bewilderment 
upon confronting the unforeseen emergence of 
global response patterns from an item pool, 
which he expected would measure some dis- 
crete and face-valid traits. Indeed, the Bentler 
et al. article seems to say so explicitly in 
referring to patterns with “a basis, not in 
the specific personality variable of interest to 
the scale constructor [italics added], but in 
other expressive consistencies . . . [p. 188]”; 
and implicitly, since the revival of response 
style seems to originate in the unexpected 
correlations of Bentler’s ( 1969) semantic dif- 
ferential study. Is this the clue to the meaning 
of response style? 


Are WE ALL EITHER SAINTS OR SINNERS? 


Bentler et al. (1971 
ceptual impasse with 
of two response styl 
ance acquiescence, 


) emerge from this con- 
an operational definition 
es: agreement and accept- 
It consists of correlation 


ns, together with a logical 
atterns of content or style 


feature of this model is 
most 


à some strange 
correlations can be produced. Failing to fit 

tions, the are 
then labeled "response style.” di uuo to 
be happening again in the present case . 
which is not surpr. 


j Ising, since the problem goes 
unnoticed or at least unmentioned, / 


Since the basic idea is rather simple, Jet 
us illustrate it rather than spelling dt wou 
formally. Bentler et al. (1971) constructed 
their model ín terms of the opposites 


FRANZ SAMELSON 


happy, sad, not happy, not sad. They cor- | 
rectly expect me to reply “false” to sad, after 
I said “true” to happy. They are prong m 
expecting, as they do, that I must say “true 
to sad after saying “false” to Happy. There 
is quite a distance between these; dee 
opposites. To assume that I am not T6 pon m 
ing to the “specific content" if I say “false 
to both is turning things upside down. I mr 
failed to respond only to what they see (wit fe 
out telling me) as the content: a pair 0 
contradictories, j 
Similarly, meaningful answers to the pairs 
happy-not sad, etc., are possible, although 
they may contribute to negative y wi. 
where the model postulates a positive one, jo 
vice versa. (Only two of the six pairs, sad—no' 
sad and happy-not happy, look Ti 
contradictories. Yet even here the con 
of natural language and real peopl 
altogether fit into a formal model.) 
What can happen to correlations betwee? 
items or scales in such situations has bee? 
spelled out in an earlier article (Samelson 
& Yates, 1967). The main point is that one 


Cannot expect the patterns of correlations 
| 
[ 


postulated by Bentler et al. (1971) fo! 
content-based responses; 
agreement or accep 
pattern (unless j 
between style an 
be in the experi 
by the abstract 
tion, he deman 
content respons 


nor can one infer 
tance style from any such 
t is extreme), The difference 
d content turns out again to 
menter's expectations; misle! 

form given to the actual situa 
ds too simple a result fron! 
es, and calls it a mixture O 


response style and content when the dat? 
come out differently. 


JC 
"Ir Is Drericurr TO Frnp Many SpeCIF! 
CALES WHICH ARE ORTHOGONAL WITH 
RESPECT to EVALUATION” 2 
Unexpected cor 


t the bottom of the response style idea. Ant 


at first glance, the results of Bentler’s (1969) 
Study of semantic Space may seem surprisiD? 
Besides tt 


es the failure of "opposites" to correla 
negatively, the study showed positive corre a 
tions between Supposedly independent sem 


4 je 
relation patterns seem to E 


*From Og 


98% 
p. 38), 


Bood, Suci, and Tannenbaum (1 


1 
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tic dimensions. Given only the correlation 
matrix, one can but guess at their meaning. 
But Bentler (1969) provided some details in 
his article, among them sets of sample adjec- 
tives used to represent the “dimensions.” For 
example, for the positive pole of Activity, he 
listed active, alive, dynamic, moving, lively. 
Is it really impossible to understand, on a 
content basis, why Evaluation correlates .65 
with Activity represented by these adjec- 
tives—which read like a list of good old Amer- 
ican values? The negative pole of Potency is 
represented by smooth, delicate, easy, simple, 
light. Are we really forced into an acqui- 
scence interpretation after finding a posi- 
tive correlation between such adjectives and 
valuation? 

Osgood et al. made numerous references to 
the difficulty of separating evaluation from 
other dimensions: “The noticeable tendency 
for both activity and power to be associated 
with positive evaluation . . . may represent 
a cultural semantic bias [p. 38].” Or “Evalua- 
tion thus appears as a highly generalizable 
attribute which may align itself with almost 
any other dimension of meaning . . . [P. 
188].” And this problem is aggravated by 

entler’s (1969) use of single adjectives in- 
Stead of pairs that had allowed Osgood et al. 
Some control for evaluative connotations. 


How ro PRODUCE RESPONSE 
Srets—Nort STYLES 


Finally, a general point on method may 
* relevant, In Bentler’s (1969) study, 200 
Subjects had to rate a concept on a list of 
32 adjectives. For Morf and Jackson (as 
Cited in Bentler et al, 1971), 195 subjects 
Nad to respond to a 560-item inventory plus 
an adjective checklist (in two sessions). In 
CON and Marshall’s study (also cited in 
pa et al., 1971), 200 subjects responded 
trs to 600 adjectives. It seems a 
Ba sanble guess that such conditions should 
Ptimal for the adoptions of response sets 
etare subjects. (“It becomes curiously 
of wy after you have studied the applicability 
t Wo hundred adjectives to a given concept 
think of what possible attributes might 


ven appl 5 
? ik hat c "ese 
p. 109]5) y to that concept [Deese, 1970, 
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As briefly reported by Bentler et al., Trott 
and Jackson found an increase in content- 
inconsistent responses when items were pro- 
jected for short intervals (down to 3 seconds 
per item). A similar result appeared when 
Jackson and Lay reduced the "content satu- 
ration" of their items. While the base rate 
may have been improperly diagnosed as 
“acquiescence,” the rate increase may well 
have represented íailure to respond to item 
content. As we know from earlier studies, 
showing a blank screen is bound to produce 
responses independent of item content. 

But such results, and all others in the 
Bentler et al. article—even if accepted as 
showing responses unrelated to specific item 
content—fail to meet their own criteria for a 
response style: consistencies enduring over 
time, generality beyond particular test per- 
formances, and “ordinarily . . . correlations 
with certain other behavioral consistencies . . . 
[p. 188].” None of the results reported in- 
volve enduringness, generality, and relations 
to other behaviors. 

Thus the article fails to clarify its own 
question and seems to provide irrelevant an- 
swers. As before, *evidence" for acquiescence 
may not be in the data but may be imposed 
on them by an incorrect model. A more fine- 
grained analysis of what individuals do with 
specific items seems required before we have 
the right to attribute traits of illogic and/or 
acquiescence to our defenseless subjects. And 
new “style” arguments have to break out of 
the correlation matrix of “true—false, agree— 
disagree” responses to show their usefulness 
for our understanding of something more sub- 
stantial. Until then, the acquiescence idea may 
deserve a good rest. It was an idea fruitful 
(as the saying goes) in generating research. 
But William James warned us long ago of 
“the great snare of the psychologist . . . [:] 
the confusion of his own standpoint with that 
of the mental fact about which he is making 
his report. . . . The most fictitious puzzles 
have been introduced into our science by this 
means [1890, p. 196].” 
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JUDGMENT OF COUNSELING PROCESS: 
RELIABILITY, AGREEMENT, AND ERROR 


G. FRANK LAWLIS! anp ELBA LU 
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The purpose of this article is to present a solution in meeting the problem of defining 
and measuring agreement of judges and raters as used in psychological research. 
Because reliabilities and correlations are measures of consistency rather than agree- 


ment, a chi-square 


the degree of agreement or disagreement. 


analysis is presented and probabilities are discussed to reveal 


By using this method, the researcher can 


predetermine his own criterion and compare the frequencies of agreements with 


expected probabilities. 


Rating scales are being used with increasing 
frequency to study relevant therapeutic inter- 
Personal skills from tape-recorded therapy 
Sessions, The use of such rating scales carries 
With it certain methodological considerations. 
Whenever a group of judges is presented a 
Stimulus to which they must respond with a 
numeric interval that designates a level of 
functioning, an issue revolves around whether 
or not the judges can reach a unanimous 
berception. 

In the past, the agreement of judges has 
been often equated to the reliability of ratings 
ànd analyzed accordingly. The purpose of this 
article is to demonstrate that agreement and 
reliability of ratings are different concepts and 
need different measuring techniques, and to 
Propose a coefficient of agreement that can be 
adopted under general conditions and adapted 
to the experimenter's needs. 

The general approach in judging reliabilities 
of ratings has been to account for proportional 
Consistency of variance to raters. This con- 
Slstency has been reported either in analysis of 
Variance or correlational statistics. These 
Approaches may yield quite high reliability 
Coefficients although the agreement is clearly 
Qnestonspls, as can be seen from the following 
pae (sce ir 1 and 2) that are examined by 

cans of Ebel’s (1951) coefficient and the 
Product-moment correlation coefficient (Fer- 

ee E He sou be sent to G. Frank 

(M 5 i ud at I epartment of Psychology, 

Tia E: ng ogical University, P. O. Box 4100, 
, Texas 79409, 


guson, 1959). In both cases, the estimated 
reliability is quite high and yet, by informally 
viewing the data, obviously only in one in- 
stance do the raters agree completely. 

Another prime disadvantage of both ap- 
proaches to the reliability of ratings is their 
lack of power to detect relationships when the 
total variance of range is small, as is often the 
case for psychotherapy scales. In Table 3, the 
series of ratings have a small range of two, and, 
although it appears that judges are fairly close 
in agreement, the product-moment correlation 
coefficient is relatively low (—.15). When two 
scores are added that drastically increase the 
range, the correlation is significantly increased 
(.91). 

The proposed technique is basically a non- 
parametric method of computing agreement 
and disagreement according to a criterion pre- 
determined by the investigator. The following 
notation is needed. Let V be the number of 
items or individuals being rated, V the number 
of observed agreements, V2 the number of 
observed disagreements, k the number of 
judges, n the number of points on the scale, 
and p the probability of k judges achieving 
agreement on an individual by chance. 

The model for computing the probability 
p is based upon a rectangular distribution, 
that is, every judgment has the same proba- 
bility of occurring under the hypothesis that 
the judges have no understanding of the scale 
being applied and their ratings are purely 
random, When this is true, p is equal to the 
number of possible ways of obtaining agree- 
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TABLE 1 


V TRAIT, 
RATINGS or 10 Persons OBTAINED FROM Two RATERS FOR A CERTAIN T RAIT, 
PREPARED FOR COMPUTATION OF EBEL’s RELIABILITY COEFFICIENT X 


G. FRANK LAWLIS AND ELBA LU 


E d 
Person es zx, 9») 
A B 
7 49 
3 7 
2 3 3 8 M 
3 5 4 9 ‘i 
4 1 : : 3 
6 3 1 4 16 
7 4 2 6 3s 
8 6 5 11 121 
9 7 5 12 u 
10 8 6 14 196 70 
2X, = 45 SX at, St ZX = 76 2(2X,)? = 7 
(2X,)? = 2025 (2X,)? = 961 X(XX,) = 2986 
DX? = 372 


ment divided by 5* the number of possible 
combinations of 7 ratings. The null hypothesis 
of agreement by chance can now b 


€ tested by 
using the statistics 


xi (ON p—. sy: 


(N»—N(1—5)—.3): 
Np + 


N(l—p) 

where .5 is a correction for continuity. The 

sampling distribution of 

tic is a chi-s 

of freedom, 
The test proceeds n 

At a specified si 


this chi-square statis- 
quare distribution with one degree 


If the null hypothesis is rejected, the 


i conclusion 
is that the judges do have discriminat: 


ing power, 
TABLE 2 
SUMMARY TARIE 

Source df SS MS 
ee T iu 

Raters 1 9.80 — 

Persons 9 71.20 7.91 

Error 9 2.20 24 

Total 19 83.20 


and the observed agreement (or disagreement) 
is not due to chance, E 
Depending upon the rigorousness of a pe E 
ticular project, one of the following criteria t 
usually chosen as the basis for determining 
agreement on an item being judged on a ps) 
chotherapy scale: (a) Let r= 0, identic’ 
rating; (b) let r = 1, deviation of 1 pointi 
(c) let r = 2, deviation of 2 points. 2 
For the first criterion (r = 0), the probe 
bility of judges reaching agreement by chant 


TABLE 3 


RATINGS ON A CERTAIN TRAIT nv Two JUDGES 
(FICTIONAL DATA) JUDGED BY THE PRODUCT- 
MOMENT CORRELATION COEFFICIENT 


Rater nt 
Peson |__| _Produet-monat 
A 
1 4 3 
2 2 3 
3 4 2 
4 4 3 
5 4 4 
6 3 4 
7 3 3 
8 4 3 =A 
9 9 9 
10s 1 1 .91 


a Addition of two scores increases range. 
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alone is given by the following equation: 
p = (1/n)'-1. For the second criterion (r = 1) 
the equation would be: 


ki 
$i 21+ 1 


i=l 


n* 


(n — 1) 


b 


The third criterion is chiefly used when there 
are many points on a scale and one wishes the 
Criterion of agreement to be broader. In that 
case (r = 2), the formula for p is: 


k 
X 3*-(n — 3)27 
i=3 

nk 


3*(5n — 6) + S 
p= 


Where S is a characteristic function such that 
S=1ifk>3;5 =0,ifk <3. 

. Table 4 represents the probability p of k 
Judges agreeing by chance on each of the three 
different criteria, This is computed for a scale 
of 5 points and for a scale of 10 points. 

In Table 5, 50 segments of psychotherapy 
Sessions recorded on tape were analyzed on the 
dimension of therapeutic warmth. The scale 
applied has five levels of warmth that fit the 
assumption of a rectangle distribution. Using 
4 criterion of agreement of r = 1, Equation 1 
yielded p — .23. Thus for the data on Table 5, 
the chi-square statistic is 


x: — (35 — 50(.23) — .5)? 


50(.23) 
p (15 = 5077) = 5)? _ 63.83 


50(.77) 


(where 63.83 is significant beyond the .01 
€vel). One would then be justified in assuming 
that the raters are exercising discriminatory 
Power and the agreement is not due to chance. 
_ The rectangular model employed in comput- 
Ing p is often not applicable since there is a 
Beneral tendency for raters to avoid terminal 
Categories in many cases, especially those 
Involving deviations from a norm. This is 
called the error of central tendency, and, when 
lt is present, the range of choice is narrowed 
and the true probability of agreeing by chance 
1$ higher than p; however, P is still useful as a 
lower limit for that unknown probability of 
agreeing by chance so that if Wp is larger than 


TABLE 4 


PROBABILITIES OF CHANCE AGREEMENT BASED 
on RECTANGULAR MODEL 


Criterion 
Judges 
r=0 r=i r=2 
5-point scale 
k=2 -200 .5200 .7600 
k=3 .040 .2320 .5200 
k=4 .008 .0976 3376 
10-point scale 
k=2 -100 .2800 4400 
k=3 -010 .0640 1600 
k=4 .001 .00136 .0536 
TABLE 5 


RATINGS or 50 SEGMENTS OBTAINED FROM 
THREE Raters, Ustnc A WARMTH 
Scare oF Five POINTS 


Rater Rater 
Segments Segments 

A B [9] A B [o] 

1^ S| lS 268 1 | WE 
2 51213 27 $5|44|2 
35 1 14 2 288 T 1 1 
4^ 4|4|4 29a 22 1 
5 4/3] 2 30* SA72 [ee 
6^ 4|4]|3 31 2 | 42 ies 
7a $|S5|sS 320 5 | 4 (MS 
ss 4|3|4 33^ PEEL 
Qa 5|5]|4 34 3-1 22 T 
10 2|3 2 35* 1. |) 2513 
il 4/3 | 2 36^ 3^| SNR 
12* 5] 5] 4 378 3| Sup 
135 3/3] 4 38 4] 31 
14^ $15]|4 39 5|4|2 
15 3|2 i 40% 1 2 
16 1 2|3 41 2|4|5 
17^ 5 514 428 2."| alee 
18^ 4|4|3 43^ 1 1:182 
19^ 4|4]|4 44^ 2 "25 
20 3]2 1 45^ 3 [3 17$ 
21* 217 1 46 2 | 4" Es 
22» 212]42 47^ 1 1 1 
23 4) 3 2 48 Li}, 2 10S 
24^ $8|2]|3 49 Sn Sa NS 
gos 3 | 3/8 50% 2. | eS 


a Agreement on a criterion of r = 1. 


G. FRANK LAWLIS AND ELBA LU 


Do g aldina aaa 
E 


— Na, one would suspect lack of agreement amon g 
J, the raters. 
.. The utilization of both coefficients of reli- 
. ability and agreement yields a method of dis- 
. closing the variance accounted for by measure- 
ment via raters or judgments. The reliability 
techniques are statistical indexes of raters’ 
consistency to judge phenomena toward the 
. same end of a scale, although those judgments 


. may or may not be commensurate. On the 


ag X y <e 


other hand, the agreement technique is oid 
attempt to indicate raters making identical 
judgments of levels. 
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SOME CONSEQUENCES OF THE REACTION TO 
AN AVERSIVE EVENT 


RUSSELL M. CHURCH? axb DAVID J. GETTY 


Brown University 


In a free-responding situation an animal that merely reacts to an aversive 
event may appear to anticipate that event. To illustrate this problem, one of 
the typical reactions of a rat to a brief electric shock is considered. Although 
electric shock usually reduces the overall response rate, a given shock often 
leads to a burst of responses. The simulated behavior of such purely reactive 
subjects resembles the actual behavior of rats under conditions of nondis- 
criminative avoidance and punishment. Similar problems arise in other learning 
situations, and the yoked design is shown to be an inappropriate control, even 
without the assumption of individual differences. Several tests are described that 
distinguish the anticipation of an event from the reaction to an event. 


In a free-responding situation an animal 
that merely reacts to an aversive event may 
appear to anticipate that event. No learning 
IS necessary for an animal to react to an 
aversive event, Nonetheless, a purely reactive 
animal may appear to have learned the rela- 
tionship between external stimuli or responses 
and the occurrence of an aversive event. The 
Purpose of this article is to demonstrate the 
existence of the problem and to offer some 
Suggestions for avoiding it. 


An Example: A Reaction to an Aversive Event 


A rat in a lever box often makes a burst of 
responses following a brief electric shock. For 
example, if a rat is responding on a Sidman 
avoidance schedule in which each response 
Postpones the occurrence of a train of shock 
Pulses, the subject may make a burst of re- 
Sponses following each shock (Boren, 1961; 
Sidman, 1958). 

Although such postshock bursts of responses 
are most familiar when an animal is respond- 
ing on a Sidman avoidance schedule, similar 
Teactions to an aversive event can occur on 
an appetitive base line. For example, Skinner 
(1938, p. 151) reported that the initial effect 
of a punishing slap of a lever in extinction 
Was to decrease the latency to the next re- 
Sponse. More recently, Weiss and Strongman 
(1969) presented brief shocks independently 


Of responses during a warning signal to rats 

ci cR a : 
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that had a history of positively reinforced 
lever pressing, and they observed postshock 
bursts of responding as well as a general sup- 
pression of appetitive lever pressing. Church, 
Wooten, and Matthews (1970a) trained rats 
to press a lever for variable-interval food 
reinforcement and then presented shocks on a 
random schedule. Figure 1 shows the mean 
response rate as a function of time since last 
shock of one of the rats in that experiment. 
Electric shock reduced the overall response 
rate, but a given shock often led to a flurry 
of responses. 

For illustrative purposes, we will assume 
that responses are generated by a Poisson 
process with a rate parameter that is a func- 
tion of time (a nonhomogeneous Poisson 
process). The rate parameter will be assumed to 
be an exponential function, y (£) = ae! 
+c, where £ is the time since last shock (in 
seconds), and a, b, and c are constants. The 
mean response rate at £ = 0 is a + c, where € 
is the mean asymptotic rate. The rate of 
change in response rate is determined by the 
parameter b. In the subsequent discussion of 
Sidman avoidance, the values a = 1, b — 3, 
and c — 2 are used. These values provide a 
reasonable description of the reaction to shock 
of the subject shown in Figure 1. 

The interpretation of such postshock re- 
sponding is still a matter of conjecture. The 
electric shock may elicit some stereotyped 
response (Ulrich & Azrin, 1962) or a species- 
specific defense reaction (Bolles, 1970). The 
postshock bursts of responses may involve 
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Fic. 2. The open circles represent response rate as a function of response- 
shock interval for the median of three subjects in a nondiscriminative avoidance 
procedure (Sidman, 1953). The solid circles represent the response rate as a 
function of the response-shock interval if the instantaneous response rate 
were £^?! + 2, with ¢ = time following shock in seconds. 


2]. The responses of such a subject were 
Simulated by computer according to the as- 
Sumed Poisson process for 1-hour sessions 
Under each of seven response-shock in- 
tervals, (The shock-shock interval was 2.5 
Seconds.) The probability of a response was 
Calculated in each .2-second interval, and 
igure 2 shows the mean response rate as a 
Unction of the response-shock interval. As 
the response-shock interval increases, the 
Number of shocks received by a purely reac- 
tive subject decreases. The reduction in the 
Number of shocks is reflected in the response 
Tate (ie, there is a reduction in the number 
P bursts of responses). The simulated re- 
ults, based upon a subject that merely re- 
Kip each shock, closely approximated the 
k ie performance of the median of three 
ubjects previously reported (Sidman, 1953). 
The response rate of animals in a nondis- 
Criminative avoidance situation is inversely 
related to the shock-shock interval. and ad- 
itional noncontingent shocks lead to an in- 
puse In response rate. A burst of responses 
Ollowing shocks would produce both of these 


results. Of course, not all the behavior of sub- 
jects in a nondiscriminative avoidance situa- 
tion can be explained on the basis of this 
model. For example, it does not account for 
the decrease in response rate when some of 
the responses are punished or the gradual 
course of extinction. Furthermore, there are 
many examples of Sidman avoidance in which 
the distribution of interresponse times gives 
evidence that the subject has acquired a 
temporal discrimination. Thus not all be- 
havior in Sidman avoidance is simply a reac- 
tion to shock. The problem is to separate the 
behavior that is reactive from the behavior 
that is anticipatory. 


Punishment 


The instrumental performance of an animal 
may be disrupted either by punishment or by 
noncontingent shock. The direct comparison 
of the response suppression produced by these 
two procedures has been assumed to provide 
a measure of the strength of association be- 
tween the response and the aversive event. 
Under conditions of noncontingent shock the 
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l-minute variable-interval schedule of 
reinforcement. After five 60-minute Me d 
of such training, the shock condition ad 
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the noncontingent conditions the shock E. 
livered as soon as it is primed; under pi tely 
ment conditions it is delivered immedia 
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following the first response after it is ae 
Ii it is assumed that a response-contit Add 
and a noncontingent shock are equally Me 
tive, and each of them produces a resp 
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fore, the magnitude of the difference between to be followed by a response burst, the ex 
the response suppression produced by punish- Sponse rate of purely reactive subjects 15 
ment and that produced by noncontingent 
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3 are not meant to imply that the true func- 
tion is linear.) The difference in response rate 
Occurred even though the subjects did not 
learn an association between responses and 


shock. 


Failure of the Voked Control Design 


The identification of a nonassociative effect 
of contingency has underscored the need to 
Control shock frequency in the study of re- 
Sponse-shock contingency. In an attempt to 
vary the contingency between a response and 
an aversive event, but hold constant the 
number and temporal distribution of shocks, 
Some researchers have used the yoked control 
design, In this design an experimental sub- 
lect receives a shock immediately following 
Some of its responses, and a yoked control 
Subject receives a shock at exactly the same 
lime, "Thus, the control subject receives the 
Same number of shocks as the experimental 
Subject with which it was yoked, but these 
Shocks are uncorrelated with its responses. 

Unfortunately, various sources of random 
error, such as individual differences in the 
effectiveness of the shock, lead to systematic 

ifferences between an experimental group 
and its yoked control group (Church, 1964). 
em experimenters have sought to minimize 
eae ee effects of individual differences 
«| the yoked control design by matching sub- 
ects Prior to the experimental treatment. 
dm IS, at best, a partial solution, since the 

Ching can never be perfect. In the next 
Paragraph it is shown that even if the subjects 
mie matched and have a constant 
ue of all parameters throughout the ex- 
quu ment the yoked control design can pro- 
Spurious results. 
4 na us assume that a response-contingent 
X x Pad a noncontingent shock are equally 

m e d producing response suppression, 

i pm is an all-or-none affair, and 

T Fue: no recovery from suppression. 
to tate a lity that a given shock will lead 
it will gre hi p, and the probability that 
er any dios to suppression is q = 1 — p. 

fd eee event, an experimen- 
dither be 1 response-contingent shock 
nonsuppress E 7 a suppressed state (S) or a 
control tigi state (N). Similarly, the yoked 

Subject with noncontingent shock will 
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Fic. 4. Probability that a subject in the experi- 
mental group and its yoked control subject are not 
suppressed as a function of successive shocks. (The 
probability that any given shock will produce per- 
manent suppression was set at .5 for both groups.) 


either be in state S or N. Thus the pair of 
subjects will be in one of four states after 
the th shock (SS, SN, NS, or NN), with 
the first letter referring to the state of the 
experimental subject and the second letter 
referring to the state of the control subject. 
This defines a Markov chain with two tran- 
sient states (NN and NS) and two absorbing 
states (SS and SN), for q 74 1. 

If both experimental and yoked control 
subjects begin in the nonsuppressed state, the 
probability that the response of an experi- 
mental subject is not suppressed following the 
kth shock is g*, and the probability that the 
response of a control subject is not sup- 
pressed following the kth shock is (q?* + q)/ 
(1 + q). Following the first shock, the proba- 
bilities that the experimental and yoked con- 
trol subjects are not suppressed are both equal 
to q, but the two groups diverge with addi- 
tional shocks, Figure 4 shows the probability 
that a subject is not suppressed as a function 
of trials with = .5. The control subjects 
rapidly approach an asymptote of .33. When 
k is sufficiently large, the probability that an 
experimental subject will not be suppressed 
approaches zero, while the probability that a 
voked control subject will not be suppressed 
approaches q/(1 + q). Therefore, the yoked 
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control design cannot be used in the study of 
contingency between responses and aversive 
events. 


Generality of the Problem 


'The two major examples have been taken 
from instrumental training conditions, avoid- 
ance and punishment. The same problem 
arises in classical conditioning. For example, 
if an animal is responding for food on a 
variable-interval schedule of reinforcement 
and shocks are introduced at the end of each 
1-minute interval, the animal might respond 
somewhat more slowly shortly before the 
shock was due than at other times. Although 
this could be evidence for temporal condi- 
tioning, it is also consistent with a burst of 
responses as a reaction to shock, Compensa- 
tory recovery in the conditioned emotional re- 
sponse (Estes, 1969) may also be a result of 
a reaction to shock. In other words, the re- 
sponse rate may increase following the shock 
at the end of a signal not to compensate for 
a low response rate during the signal but in 
reaction to the shock. 

Although all of the examples have involved 
one particular reaction to electric shocks, 
other reactions to an aversive event would be 
equally difficult to separate from learned as- 
sociations, Furthermore, there is no need to 
restrict attention to reactions to aversive 


events. Similar problems would arise with 
positive reinforcement if 


were directly influenced b 


clude that an animal has learned a relation- 
Ship between an extern 


al stimulus or a re. 
Sponse and an aversive event, it is necessary 
to exclude the possibilit 


the response rate 
y the event. To con- 


responses occur in the 
event (Schuster & Rac 
tive approach is to co 
sive events during t 
either the external 


manipulanda (Church, Wooten, & M 
1970b). Such transfer tests separate 


effects of the aversive events per se from the 
specific association between a stimulus a 
sponse and an aversive event. Finally, o 
crete-trial procedures may be used to intr 
duce a long time interval between an aversive 
event and the next opportunity to respon a 
Although there is suíficient evidence d 
able to demonstrate most of the psychologica 


phenomena described in this article, much a 
the supporting evidence has failed to dist! 
guish between a learned anticipation of a 
event and a reaction to a previous event. 
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CRITIQUE OF *DESENSITIZATION: SOCIAL AND 
COGNITIVE FACTORS UNDERLYING THE 
EFFECTIVENESS OF WOLPE'S PROCEDURE" 


GERALD C. DAVISON + anp G. TERENCE WILSON ° 


State University of New York at Stony Brook 


An earlier study by Wilkins purported to demonstrate the overriding im- 


portance of various social and cognitive factors in systematic desensitization. 
The supporting evidence he cited is deficient on several counts, both logical 


and empirical. 


Wilkins (1971) has concluded that research 
evidence demonstrates that the effectiveness 
of systematic desensitization is due to 


social variables involved in the patient-therapist re- 
lationship and cognitive variables involving expec- 
tancy of therapeutic gain, information feedback of 
success, training in the control of attention, and vi- 
carious learning of the contingencies of behavior 
through instructed imagination [p. 311]. 


However, serious problems of both logic and 
data invalidate these several lines of argu- 


ment and call this statement into serious 
question. 


S » 1968; Wolpin ?), method 
inadequat ke, 1966; 


Emery & Krumboltz, 1967; Wolpin & Raines 


ques by Bandura [1969 
and Paul [1969]), or theoretical papers 3 
relevant to his argument (e.g., Davison 1966; 
Rachman, 1968). 1 : 
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Even assuming that relaxation training a 
hierarchy construction are unnecessary n 
cedural steps (a position suggested by enl 
dura's [1969] thorough review of the expe 

e d e den 
eory ? 


onstrated is that Wolpe's (1 
reciprocal inhibition is. je 
(1971) implied that Rachman (1967) na 
sented a generally agreed upon “learning E 
ory” explanation in the form of the recipro 3 
inhibition hypothesis, “the appealing E. 
retical rationale" which is to be contras on 
to social-cognitive interpretations. Yet wir 
and Davison (1971) have exposed the €", 
pirical and logical shortcomings of wor 
theory and, with Nelson (1966), have P 
posed a conditioning formulation more € 
sistent with available experimental data- 
systematic desensitization is construec i 
maximally facilitating nonreinforced expos" 
to the aversive stimulus (conditioned stima 
lus), then relaxation and hierarchy constr? 
tion may be usefully seen as tactical 7; 
neuvers toward achievement of this goal rat 
than as indispensable theoretical ingredi? 
(cf. Lang, 1969), At any rate, Wilkins M. 
forcefully argue for any specific Po. 
merely by exclusion of reciprocal inhibit 
theory. 


2 j 
What evidence does Wilkins marshall 


Support of those social and cognitive f° 
that he views as y 
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systematic desensitization would not be 
puted by anyone familiar with the plac 
literature, However, Wilkins ignored evidi 
showing that by no means can 4 
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clearly 
the effe 
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tributed to this variable (cf. Davison, 1968; 
Lang, Lazovik, & Reynolds, 1965; Paul, 
1966). Turning to the role of the therapist as 
a “social reinforcing agent” in systematic de- 
sensitization, we must point out that the 
Wagner and Cauthen (1968) study cited by 
Wilkins failed to show the relevance of con- 
tingencies of the alleged social reinforcement 
because of the absence of appropriate con- 
trols. Nor is statistical treatment of the sparse 
data provided. The study by Leitenberg, 
Agras, Barlow, and Oliveau (1969) showed 
only that strong placebo suggestions and 
praise for progress improve materially the ef- 
ficacy of systematic desensitization, but, as 
the authors themselves advised, no conclusion 
can be drawn with respect only to social re- 
inforcement. A second study in their series 
(Oliveau, Agras, Leitenberg, Moore, & Wright, 
1969) was designed to partial out the placebo 
and social reinforcement factors; the findings 
revealed an impact only of the "therapeutic 
instructions" (placebo suggestions), not so- 
cial reinforcement for progress. We do not 
find it possible, therefore, to agree with Wil- 
kins’ (1971) conclusion that these studies 
lend support to the importance of the thera- 
Dist as a social reinforcer. Indeed, Wilkins 
Cited several studies in which contact with 
the therapist was intentionally minimized 
(e.g., Kahn & Baker, 1968; Lang, 1969) with- 
out nullifying the efficacy of systematic de- 
Sensitization, concluding: 


These variables [expectancy of gain and social re- 
inforcement from the therapist] in the therapeutic 
relationship appear to be quite powerful in that they 
can have an immediate and long-term effect follow- 
Ing very minimal contact with the therapist [p. 313]. 


We fail to see the cogency of this conclusion, 
based as it is on data that show the effective- 
ness of systematic desensitization under con- 
ditions of little if any direct social contact 
with another human being, at least during 
the systematic desensitization procedure itself, 

Wilkins (1971) confused several other is- 
sues. The information feedback used by 


Leitenberg, Agras, Thompson, and Wright 
(1968) was veridical, while in the study by 
Valins and Ray (1967) it was intentionally 
bogus. Wilkins failed to appreciate that the 
conceptual schemes of these two studies were 


fundamentally different. His consideration of 
the subject's perception of his own behavior 
as information feedback (cf. Bem, 1967) is 
interesting, yet it fails to come to grips with 
all the conditions that would seem to con- 
tribute to the subject's signaling anxiety. 
Bem’s (1967) argument is that the subject 
makes an inference about his own attitude on 
the basis of his overt behavior, which another 
person could readily observe; thus, if one is 
not escaping from a shock, then that shock 
is not very painful. But in extrapolating from 
the Bandler, Madaras, and Bem (1968) study 
to systematic desensitization, Wilkins did not 
consider the instructions under which a sys- 
tematic desensitization subject is operating, 
that is, to signal when feeling anxious. For 
the anxiety signal to be used as information 
which can influence a subjects self-report of 
fear," it would seem necessary, as in the 
Bandler et al. (1968) study, to instruct one 
group of subjects to signal (i.e., escape from 
aversive scenes) and another not to signal 
even when anxicty is felt. 

Perceived progress up the imaginal hier- 
archy was proposed by Wilkins (1971) as an- , 
other information feedback parameter, but all 
the studies he cited showing a correlation of 
number of items passed with posttreatment 
improvement are readily interpreted in 
straight conditioning terms, as was done by 
the original investigators. A better test of 
this notion would entail bogus feedback on 
progress up the hierarchy, analogous to the 
manner in which Valins and Ray (1967) at- 
tempted to pit their cognitive interpretation 
of systematic desensitization against a condi- 
tioning interpretation.* 

The third source of information feedback 
postulated by Wilkins (1971) centers on 
the social psychological work arising from 
Schachter's (1964) theory of emotion, Thus 
Wilkins endorsed the notion that phobics can 
be deceived into mislabeling physiological 
arousal as nonfearful (Valins & Ray, 1967). 
However, it must be remembered that unlike 
mildly fearful college students, phobic pa- 


4Brown [H. A. Brown. Systematic desensitization: 
Counterconditioning or expectancy manipulation? 
Unpublished doctoral dissertation, State University 
of New York at Stony Brook, 1970] has since at- 
tempted just such a strategy. 
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tients come for treatment with a background 
of extensive experience with, and discrimina- 
tion learning in, their particular extreme fears 
that would probably lead to their rejecting 
the feedback as false. One of the studies Wil- 
kins cited makes this very point: 


Since we would not expect that an individual under- 
going extreme pain, fear, or rage could easily be per- 
suaded to attribute the accompanying physiological 
arousal to an artificial Source, there should be limits 
placed on the generality of these notions. . ens COME 
mon sense would indicate that no amount of argu- 
ment would persuade a man dodging machine-gun 
bullets that his physiological arousal was due to any- 


thing but the exigencies of the situation [Nisbett & 
Schachter, 1966, p. 228]. 


A corollary of Wilkins’ emphasis on the im- 
Portance of cognitive factors in Schachter’s 
theory is his lack of due consideration to 
the Physiological substrate of emotion (cf, 
Schachter & Wheeler, 1962). This error is 
further reflected in the omission of recent 
psychophysiological Process research that 
clearly demonstrates that autonomic change 
during systematic desensitization is intimately 


tied to therapeutic Success (cf. Lang, Mela- 
med, & Hart, 1970). 


Wilkins (1971) then asserted that “con- 
trolled attention shifts” are important in Sys- 


tematic desensitization: the subject being de- 


Sensitized is said to become skilled at termi- 


the threatening situa- 
ver exposure, in itself, 
While Wilkins may be 
he importance of the 


tions, and this control o 


as an avoidance resp 
tinction of fear, 

"Cognitive? conceptualizations are often 
put forward as alternatives to traditional con- 
ditioning formulations where in fact the pos- 


tulated difference is only semantic. Thus, as 


GERALD C. DAVISON AND G. TERENCE WILSON 


a useful cognitive interpretation of systematic 
desensitization, Wilkins advanced vicarious 
learning by the client—by not avoiding ui. 
aversive scene, aversive consequences do no 
materialize. It is not clear what advantages 
accrue by restating in these Tolmanian terms 
the standard extinction formulation of no 
reinforced exposure to the conditioned auc 
lus. Further, this is quite inconsistent wit 
Wilkins’ aforementioned hypothesis regarding 
“controlled attention shifts.” jil- 
In summary, we feel that contrary to Wi 1 
kins’ (1971) declarations, there is little if any 
research evidence for the notions he adea 
Despite our negative comments on his artic d 
however, we would hardly exclude the E 
bility that future research might demonta 
the importance of certain social/cognitive fa 
tors in systematic desensitization. 
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In spite of Davison and Wilson’s global criticisms, the conclusions originally 


Presented by Wilkins in his 1971 review ar 
Neither hierarchy construction nor training 
instructed imagination of fear-relevant scenes. 
systematic desensitization procedure. Factors influen 
desensitization include expectancy of therapeutic g; 
the therapist, feedback of success, and training in t 
Aspects of the procedure are quite similar to and 


procedures 


e supported by empirical evidence. 
in muscle relaxation, but only the 
. is a necessary element of Wolpe's 
tial in successful systematic 
ain, reinforcing qualities of 
he control of attention. 
consistent with modeling 


of fear reduction. Davison and Wilson appear to be in considerable 


agreement with several of these conclusions. 


Davison and Wilson (1972) criticized Wil- 
kins’ (1971) review of social and cognitive 
factors contributing to successful systematic 
desensitization. The conclusions they have 
drawn indicate that their zeal has, in some 
cases, created a straw man, in other cases 
caused them to overlook problems in their 
own logic, and in still other cases led them 
to criticize positions taken by Wilkins (1971) 
with which Davison and Wilson are in basic 
agreement. Other criticisms leveled by Davi- 
son and Wilson are sound and, in the interest 
of identifying and understanding the many 


variables involved in systematic desensitiza- 
tion, are well received, 


On the Tnadequacy of Wolpe’s Theory 


struction, nor training i 
nor the pairing of grade 
muscle relaxation is a necessary element of 
successful systematic desensitization, The 
studies by Wilson and Smith (1968) and Wol. 
pin (personal communication, 1966), as un- 
controlled as they may be, do offer clear 


n muscle relaxation, 
d aversive scenes with 


1 Requests for reprints should be sent to Wallace 
Wilkins, Department of Psychology, University of 
Miami, Coral Gables, Florida 33124. 
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demonstrations that desensitization can occu! 
without including all the components 9 
Wolpe's (1958) procedure. Logically, then, 
these components may not be necessary. Fur- 
ther demonstrations by Cooke (1966), Wolha 
and Raines (1966), and Lazarus (1965) tha 
fear reduction can occur in the presence 0 
muscle tension offer additional suggestive eV" 
dence that muscle relaxation may not 
necessary. 

The suggestive evidence offered by these 
uncontrolled case studies is validated by € 
periments inappropriately criticized by Dav!” 
son and Wilson (1972). Davison and Wilso” 
criticized studies by Cooke (1966), Emery 
and Krumboltz (1967), and Wolpin a? 
Raines (1966) as methodologically inade 
quate, and referred the reader to Paul (1969) 
and Bandura (1969) for critiques. 1 

owever, neither Bandura (1969) nor Pa" 
(1969) offered the criticisms of these studie 
that Davison and Wilson lead the reader E 
believe, Bandura (1969) did not criticize p. 
of the studies and briefly commented on P 
third (Wolpin & Raines, 1966) about a poi 
totally irrelevant to the question of the nece? 
sity of the components of systematic dese? 
tization. Tt is evident from Paul’s (19° 
evaluative analyses of the Cooke (1966) B 
Emery and Krumboltz (1967) studies d 
the soundness of the methodologies employ’ 
do, indeed, warrant Paul's own conclusi 
that cause-effect relationships between p 
ment and improvement were adequately de ta 
onstrated. Paul (1969) added that since ^ 
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E not provided for differential therapist 
effectiveness, it was impossible to tell how 
much improvement was due to systematic de- 
Cine per se and how much was due 
al TUO characteristics. However, this 
the 3 Is independent of the issue concerning 
it ecessity of various components of syste- 
Er desenstization: if the data, in fact, 
quM therapist. effects to be minimal, these 
m s E indicate that individualized hier- 
is x and muscle relaxation are not neces- 
ce achieve significant fear reduction. On 
enm hand, data showing that the entire 
mould aS effect was due to therapist variables 
the also be evidence that the elements of 
E remat desensitization procedure are 
Wils cM for fear reduction. Davison and 
GM citation of Bandura (1969) and 
Em (1969) as criticism of Cooke (1966), 
Id and Krumboltz (1967), and Wolpin 

l Raines (1966) is clearly misleading. 
ete cited by Wilkins (1971) that Davi- 
Son and Wilson (1972) have not labeled as 
Fencontrolled, methodologically inadequate, 
ee (Garfield, Darwin, Singet, & 
fu rearty, 1967; Leitenberg, Agras, Bar- 
thet & Oliveau, 1969; Ritter, 1968) are fur- 
oh Support for the conclusion that hierarchy 
io muscle relaxation training, 

r pairing are not necessary conditions. 

In spite of Davison and Wilson's (1972) 
Plotestations of “irrelevance,” the issues ex- 
blored jn Davison (1966) and Rachman 
o are extremely cogent to a cone issue 
the Vilkins’ ( 1971). review— "that W olpe's 
id Oretical formulations are inadequate in 
t entifying the critical variables involved in 
Teatment outcome [p. 312].” 

Tronically, Wilson and Davison (1972) 
fore With Wilkins (1971) by stating “all 
( Bi would be demonstrated is that Wolpe's 
um E» theory of reciprocal inhibition js un- 
Wilkin Ip. 28]." This was basically what 
Bos intended to demonstrate in the early 

Wie of his review. 
wie and Davison (1972) claimed that 
d ns (1971) presented the above studies 
EM for the declaration that “in- 
to ed visualization of fearful scenes is held 
28] c sufficient [Wilson & Davison, 1972, p. 
Ear In the first place, Wilkins did not de- 

te that instructed visualization was a stf- 


and 
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ficient condition for desensitization, only that 
“of the elements included in Wolpe’s proce- 
dure, instructed visualization of hierarchy 
scenes appears to be the only one necessary 
[italics added] ior treatment success [Wil- 
kins, 1971, p. 312]." Only two of the above 
studies were cited (Wolpin & Raines, 1966; 
Wolpin, personal communication 1966) in 
the tentative statement that instructed visual- 
ization may be a sufficient condition. 

In their next “argument” against Wilkins 
(1971), Davison and Wilson (1972) agreed 
with Wilkins. By stating that relaxation and 
hierarchy construction may be usefully seen 
as tactical maneuvers rather than as “indis- 
pensable theoretical ingredients," they are 
in agreement with Wilkins' conclusion that 
Wolpe's theoretical formulations of systematic 
desensitization are inadequate. In addition 
their conceptualization of systematic desta 
tization as “maximally facilitating nonrein- 
forced exposure to the aversive stimulus, n 
while relaxation training and hierarchy cont 
struction are conceptualized as only tactical 
maneuvers, is consistent with Wilkins’ (1971) 
conclusion that neither hierarchy construction 
nor training in muscle relaxation is a necessary 
component, but instructed visualization (ex- 
posure) is the only necessary element of the 
procedure introduced by Wolpe. 

Indeed, if one reads behind the vendetta 
generated by Davison and Wilson (1972), it 
appears that Wilkins (1971) and Davison 
and Wilson (1972) are in substantial agree- 
ment over the first 96 words of Wilkins’ 


(1971) 13 6-word abstract. 


On Expectancy of Therapeutic Gain 
and cognitive variables 


that Wilkins (1971) presented as influential 
in the outcome of systematic desensitization, 
Davison and Wilson (1972) appeared to 
agree that expectancy of therapeutic gain is 
a prominent variable and then, in a straw- 
man gesture, criticized Wilkins’ position by 
citing literature that shows “that by no 
means can all of the effects of systematic de- 
sensitization be attributed to this variable [pP- 
28-29]." Wilkins made no such claim. On the 
level of elementary logic, Wilkins could not 
have been misconstrued as endorsing such à 
tion, for that would be equivalent to stat- 


Turning to social 


posi 
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ing that “expectancy” is a sufficient condition 
and that no other condition is necessary; but 
Wilkins had stated previously that instructed 
imagination of scenes is a necessary condition. 


On the Therapist as a Reinjorcer of 
Nonfear Behavior 


Davison and Wilson's (1972) criticisms of 
Wilkins' (1971) conclusions regarding the ef- 
fect of the therapist as a social reinforcing 
agent are quite appropriate. The conclusion 
Wilkins reached on this issue extended well 
beyond the data reviewed. Although the data 
included in Wilkins’ review are not adequate 
support, the conclusions do appear valid in 

' light of more recent studies, Agras, Leiten- 
berg, and Barlow (1968) and Agras, Leiten- 
berg, Barlow, and Thompson (1969), by re- 
versing contingencies of verbal reinforcement 


delivered by the therapist, demonstrated that 
this variable has a 


potent effect on the re- 
duction of phobic behavior. 


On the Role of Information Feedback 


Wilkins presented Studies that demon- 
strated that both veridical (Leitenberg et al., 
1968) and bogus but credible (Valins & Ray, 
1967) feedback of Progress facilitated fear 
reduction. Wilkins did not “confuse the is- 
sues” (as Davison and Wilson claimed) by 
Presenting these two empirical studies. Wil- 
kins does “appreciate that the conceptual 
Schemes of these two studies were fundamen- 
tally different [Davison & Wilson, 1972, p. 
29]; however, it is not confusing that 


both procedures did, indeed, facilitate fear 
reduction. 


Given that informati 
fluence fear reduction 


1971, p. 313]? 
is an empirical 
three possible so 


EA 
ly, it 
r the 


offered strategi 
cal questions. 
In another straw-man gesture, D 
Wilson concluded that Wilkins “ 
notion that phobics can be decei 


avison and 
endorsed the 
ved into mis- 
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labeling physiological arousal as po 
[Davison & Wilson, 1972, p. 29]. Wi E 
(1971) did report a demonstration (Vane a 
Ray, 1967) whereby fear (not phobia) y E 
reduced via bogus feedback, but Wilkin 
never made the endorsement that Dod 
and Wilson claimed. Where Davison and bo 
son presented a common-sense notion vil 
dence against such an endorsement, Wi Pu. 
preferred to view it as an empirical questi E 
às to whether (and under what pcr 
procedure like Valins and Ray's (1967) m 
be effective in treating clinical phobias. " 

Davison and Wilson pointed out that Wi 
kins omitted recent research that p- 
that physiological changes do occur E 
Systematic desensitization. Davison and Wi f 
son are correct, This evidence, almost all i» 
which has been published since Wilkins 7 
view was completed, has been reviewed y 
Mathews (1971), That physiological change 
do occur does not preclude the possibility 
that therapeutic gain can occur through É 
relabeling of physiological arousal. A 
research is needed to clarify (a) whether t a 
physiological changes precede or follow atti- 
tudinal, emotional, or behavioral chanpay 
(5) under what condition changes can occu 
in some of these fear modalities without ac 
companying changes in others, 


On the Role of Instructed Imagination 


1. Controlled attention shifts. Wilkins 
(1971) asserted that imagination of aversive 
Scenes is the only necessary element 9 
Wolpe's procedure and that two aspects 0 1 
this element appear to be important in fea 


reduction: controlled attention shifts and €% 
Posure to ¢ 


havior in t 
trary to t 
(1972), 
trol over expi 
attention away fro” 


as an avoidance 
tinction of fear 
30]." However, 
are reinforced p 


h 
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tains the client's behavior of returning for 
Subsequent desensitization session, reexposing 
himself to the scenes, and progressing up the 
hierarchy? Could some of the factors main- 
taining this behavior possibly include expect- 
ancy of gain, reinforcing properties of the 
therapist, and feedback of success? 

In addition to shifting attention from the 
aversive stimuli, the systematic desensitiza- 
tion procedure also includes controlled atten- 
tion shifts toward the aversive stimuli. The 
imagination of fear-relevant scenes appears to 
be the only necessary component of Wolpe's 
Procedure, and the shifting of attention to- 
ward these scenes appears to be a critical 
variable offering a great potential in integrat- 
ing the social, cognitive, physiological, and 
conditioning aspects of systematic desensitiza- 
tion. Experimentation around this focal vari- 
able into (a) the factors that precede and 
maintain the activity of shifting attention 
toward aversive scenes and (5) the changes 
produced as a consequence of exposure to 
these stimuli may eventually produce a par- 
simonious social-cognitive-physiological-learn- 
ing model of psychotherapy. . 

2. Exposure to contingencies of nonavoid- 
ant behavior. The functional importance of 
controlled attention shifts toward aversive 
stimuli can be accounted for in terms of theo- 
retical explanations derived from both oper- 
ant and respondent models. The respondent 
interpretation is that fear is extinguished be- 
cause the imaginal conditioned stimuli are not 
followed by the unconditioned stimuli. An in- 
terpretation derived from the operant model 
is that contingencies of nonavoidant behavior 
are learned through the imaginal observation 
of the absence of negative reinforcers and/or 
the presence of positive reinforcers of non- 
avoidant behavior in the imagined situation. 
This imaginal contingency learning is hy- 
pothesized to be functionally similar to the 
observational learning common to the proce- 
dures of modeling (Bandura, Grusec, & Men- 
love, 1967; Geer & Turteltaub, 1967), con- 
tact desensitization (Ritter, 1968, 1969), and 
participant modeling (Rimm & Mahoney, 
1969; Rimm & Medeiros, 1970). 

The differences between the explanations 
derived from respondent and operant para- 
digms are, contrary to claims by Davison and 


Wilson (1972), more than semantic, and 
neither explanation is necessarily Tolmanian. 
That the scenes typically employed in syste- 
matic desensitization are scenes of the indi- 
vidual behaving in relation to the feared stim- 
ulus (e.g., picking up a spider, stepping on 
a snake) is consistent with a hypothesis in- 
volving fear reduction through modeling of 
imagined nonavoidant behavior; however, as 
Wilkins (1971) originally stated, no empirical 
evidence bearing directly on this speculation 
has yet been generated. 

In spite of the critical evaluation by Davi- 
son and Wilson (1972), conclusions originally 
presented by Wilkins (1971) still appear to 
be substantiated. Neither hierarchy construc- 
tion nor training in muscle relaxation is nec- 
essary; the instructed imagination of fear- 
relevant scenes is the only necessary element 
of Wolpe’s (1958) procedure. Variables that 
research evidence indicates are influential in 
successful therapeutic outcome include ex- 
pectancy of therapeutic gain, the social re- 
inforcing qualities of the therapist, informa- 
tion feedback of success, and training in the 
control of attention. The modelinglike learn- 
ing of contingencies of nonavoidant behavior 
in the fearful situation remains a speculation. 
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Objective reports, surveys, observations, and studies relating to nightmare be- 
havior are reviewed. Physiological correlates of nightmares including the rela- 
tionship of homeostatic imbalances and production of nightmares are examined. 
Investigations are criticized on the basis of inadequate numbers of subjects, 
absence of controls, excessive reliance on self-reports, poor reliability and 
validity, and lack of experimental control over independent variables under 
study. Possible improvements in existing methodology are considered, and sug- 
gestions for further research are offered. Psychogenic theories accounting for 
production of nightmare dreams are reviewed. In addition, recent applications 
of behavioral methodology to treatment of pathological nightmare behavior 


are surveyed. 


The occurrence of nightmares appears to be 
à rather common phenomenon, both for nor- 
mal and pathological populations, as docu- 
mented by a survey conducted by Cason 
(1935) three and one-half decades ago. Simi- 
lar findings have also been reported in more 
recent investigations (Feldman & Hersen, 
1967; Hersen, 1971a). Feldman and Hersen 
(1967), examining a college student popula- 
tion, found that of 1,317 subjects filling out a 
brief questionnaire, 86% admitted to ex- 
periencing at least one nightmare dream in 
the year prior to being surveyed. In this study 
a nightmare is operationally defined as a 
frightening dream that awakens the dreamer. 

Despite the apparent ubiquity of the night- 
mare experience, only recently have objec- 
tive personality and physiological evaluations 
been made of the nightmare sufferer (Brough- 
ton, 1968; Feldman & Hersen, 1967; Fisher, 
Byrne, Edwards, & Kahn, 1969; Hersen, 
1971a), By contrast, much theorizing as to 
etiology and course of the nightmare has ap- 
peared (Fenichel, 1945; Hadfield, 1954; 
Jones, 1949; de Verteuil, 1962). But most of 
the theoretical formulations proposed have 
not been empirically validated in a systematic 
fashion, especially as they generally are not 
amenable to experimental assessment. Only 
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“clinical” proof in the form of case histories 
has been adduced in support of theoretical 
positions espoused (Bellamy, 1915; Jones, 
1949; Pearson, 1949; Stern, 1951; de Ver- 
teuil, 1962. 

In the present article the primary focus is 
on a critical review of the objective reports, 
surveys, observations, and studies relating to 
nightmare experiences. Physiological correlates 
of nightmares including the relationship of 
homeostatic imbalances and production of 
nightmares are also examined. A number of 
case histories are presented with particular 
emphasis on recent application of behavioral 
methodology to treatment of pathological 
nightmare behavior. In addition, some of the 
psychogenic theories that have been developed 
to account for manifestation of nightmare be- 
havior are presented in summary form. 


SELF-REPORTED NIGHTMARE FREQUENCY 


Cason (1935) conducted an extensive sur- 
vey, published in monograph form, in which 
a variety of issues relating to incidence of 
nightmares was studied. Despite the fact 
that most subjects interviewed had experienced 
a nightmare in the past, the study was only 
concerned with subjects whose nightmares oc- 
curred in the month before being surveyed. 

Cason (1935) reported the following per- 
centage of subjects having nightmares on a 
one per month basis: normal children, 32%; 
summer session college subjects, 19%; blind 
students, 18%; retarded subjects, 13%; psy- 
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chiatric subjects, 7%. Blanchard (1926) found 
that of 300 children under 18 years of age 
treated in a child guidance clinic, 13% had 
dreams that were classified under the heading 
of fear dreams; some of these were categorized 
as nightmares. Feldman and Hersen (1967) 
indicated that 29% of their college sub- 
jects reported experiencing nightmares once 
monthly, whereas Hersen (1971a) reported 
that 327% of his psychiatric sample had night- 
mares on a one per month basis. A possible 
explanation for the large discrepancies among 
the Cason (1935), Feldman and Hersen 
(1967), and Hersen (1971a) studies, other 
than mere sampling differences, is that Cason 
(1935) actually interviewed his subjects, 
whereas Feldman and Hersen (1967) and 
Hersen (1971a) simply required their subjects 
to fill out a brief questionnaire. It is there- 
fore conceivable that the subjects in the face- 
to-face interview situation are more easily 
threatened and are less likely to admit to 


what they construe as representing weaknesses 
on their part. 


Cason (1935) found that blind and normal 


adults with nightmares required longer pe- 
riods of time to fall asleep than their non- 
nightmare counterparts, Contrary to Jones’ 
- (1949) contention that the supine sleeping 
position was associated with occurrence of 
nightmares, Cason (1935) noted that his sub- 
jects reported the side as being the most fre- 
quent sleeping position at the inception of the 
nightmare, As might be expe 


groups interviewed, 60%- 


cts noted that they were 
awakened by their 


nightmares (Cason, 1935), 
When asked to describe the effects of night- 
mares on subsequent awakening, subjects’ re- 


ports ranged from “no later influence” to “feel 
afraid," “remain awake,” “feel nervous and 
excited,” “feel weak, exhausted, or fatigued,” 
and “be uncertain about the reality of the 
nightmare.” 

With regard to recurrence of 
31%-55% of Cason's (1935) 
that they previously had experi 


9075 of the subje 


nightmares, 
Subjects stated 
enced the same 
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nightmare dream on at least one oe een 
Feldman and Hersen (1967) found that rect d 
rence of nightmare rates was linearly d 
to admitted nightmare frequency. The x did 
group (once a year) had a rate of 376, di 
sometimes group (once a month) a rate k) 
3776, and the frequent group (once a wee 
a rate of 84%. dif- 
In comparing rates of nightmares for - 
ferent populations, it will be recalled rn 
Feldman and Hersen (1967) found that 37 
of their college subjects had experienced : 
least one nightmare dream in the past ye ) 
In a modified replication, Hersen iir. 
found that 57% of a hospitalized psycbiate 
population admitted having one nightmare in 
the previous year. Discrepancies in the em. 
pected direction between normal and ene 
logical populations have also been noted A 
Cason (1935), but have been attributed © 
inadequate cooperation on the part of ) 
mental patient. However, in Hersen’s (19714 ( 
investigation, the comparatively reduced p 
portion of psychiatric inpatient nightmar? 
sufferers might be related to suppressive In 
fluences of psychotropic medication being aC- 
ministered. Zung (1970) pointed out that pet 
centage of sleeping time in the rapid eye move- 
ment (REM) stage for psychiatric patients 
that are administered phenothiazines is Te 
duced. In this connection it is also noted that 
Broughton (1968) linked nightmares, som" 
nambulism, enuresis, and night terrors E 
sleep disturbances all preferentially occurring 
during arousal from slow-wave sleep as OP" 
posed to REM sleep. e 
In spite of the genera] ubiquity of the 
ghtmare experience, the incidence of fre 
quent nightmares in normal and pathologic? 
Populations is small, Feldman and Herse? 
(1967), using undergraduates as subject*r 
found that only 5% admit to experiencin? 
nightmares on at least a once a week basis 
Hersen (1971a), assessing a psychiatric pop? 
lation, reported an incidence of 7% freque! 
nightmare sufferers, In both the Feldman a 
Hersen (1967) and Hersen (1971a) reports, 
female subjects admitted experiencing d 
frequent. nightmares than their male counts, 
parts. "This finding, though not at all surp” e 
mg, may reflect a greater fearfulness on on 
Part of female Subjects (Geer, 1965; Hers 
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1971b). In addition, it appears that a social 
desirability factor might be operating in that 
male subjects, in order to preserve their 
masculine image, are less likely to admit to 
their nightmare experiences. The aforemen- 
tioned could be studied indirectly through the 
use of social desirability scales (Ford, 1964), 
or could be evaluated directly by comparing 
admitted frequency rates with observed fre- 
quency rates in an experimental sleep labora- 
tory. However, in this kind of evaluation the 
decreased likelihood of nightmare dreams oc- 
curring in the experimental sleep laboratory 


would have to be considered (Hartmann, 
1970). 


NIGHTMARE THEMES 


It is of historical interest that thematic 
material elicited from reports of nightmare 
sufferers has altered markedly over the cen- 
turies. Jones (1949) and Gastaut and Brough- 
ton (1965), commenting on descriptions of 
nightmares from writings of the Middle Ages, 
noted the frequency with which witches, 
demons, devils, and other assorted unpleasant 
characters made their appearances in night- 
mare dreams. For example, Fuseli, an eigh- 
teenth century Anglo-Swiss painter, is re- 
nowned for his portrayal ^The N ightmare" in 
which a short, squat, sinister-looking figure 
reposes on the sleeper's chest (Schneck, 1969). 
However, themes permeating twentieth cen- 
tury nightmares appear to represent more 
concern with attempts at resolving conflicts 
(Cason, 1935; Hadfield, 1954), enclosure in 
unpleasant surroundings (Gastaut & Brough- 
ton, 1965), death, injury, and social embar- 
rassment (Feldman & Hyman, 1968). 

According to Jones (1949) the nightmare 
dream leaves the hapless dreamer with in- 
tense feelings of agonizing dread, a conviction 
of helpless paralysis, and a sense of weight 
and oppression on the chest. Undoubtedly 
contributing to these subjective feelings are 
the generally terrifying themes permeating the 
majority of nightmare dreams. Cason (1935) 
Categorized the most prominent subject matter 
Presented by his nightmare subjects in order 
Of their reported frequency: animals, death 
and murder, being chased, home and family, 
Miscellaneous people, falling, and accidents. 
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Feldman and Hyman (1968) performed a 
content analysis of retrospective nightmare re- 
ports of 49 women and 21 men. The subjects’ 
frequent nightmares were compared with a 
control series of nonnightmare dreams. By 
contrast to nightmare dreams, in “ordinary” 
dreams only less than one-third contained 
“catastrophic” themes. Moreover, when cata- 
strophic themes were present in “ordinary” 
dreams, the victim seemed more capable of 
dealing with danger than in a comparable 
nightmare dream. However, in the nightmare 
dream, danger to the victim assumes the form 
of death, physical injury, or social affront. 
In this analysis some sex differences were 
noted but were not considered to be sig- 
nificant, 

Although the above-mentioned content anal- 
yses add to our knowledge of nightmare phe- 
nomena, reported nightmare themes suffer 
from effects of long-term retrospective distor- 
tion and contamination by intervening day- 
time experiences. In order to counteract these 
extraneous influences, experimental sleep 
studies along the lines of Fisher et al. (1970) 
and Hartmann (1970), in which the night- 
mare dreamer is awakened and immediately 
interviewed following his nightmare, seem to 
offer a more promising means of obtaining 
minimally contaminated nightmare content. 
But here too, attempts to uncover retrospec- 
tive distortion are subject to equally con- 
taminating influences of experimenter sug- 
gestion. An excellent example of the com- 
bination of retrospective distortion and ex- 
aminer contamination is provided by Gastaut 
and Broughton (1965): 


In questioning our subjects immediately after an 
attack, we have encountered such interpretations and 
have been able to study the development of events 
in inverse order. One of our patients suddenly awoke 
with a cry in intense pain. When more calm, he 
stated that he was dreaming of being “locked up in 
a tomb” unable to breathe. Questioned on the visual, 
tactile, or auditory images that allowed him to 
identify it as a tomb, he admitted that it might have 
been, for instance, a dark room. Questioned further, 
he ended by recognizing that he could hear or see 
nothing but was afraid of dying because of his in- 
ability to breathe or move [pp. 214-215]. 


Fisher, Byrne, and Edwards (1968) and 
Fisher et al. (1970) described typical content 
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obtained from Stage 2 sleep, Stage 4 sleep, 
and REM nightmares, and have made some 
preliminary comparisons. More specifically, 
Fisher et al. (1968) found that “In some in- 
stances the NREM  [non-apid-eye-move- 
ment] nightmare and REM [rapid-eye-move- 
ment] dreams of the same night appear to 
deal with related content [p. 222].” Fisher 
et al. (1970) maintained that content of 
Stage 2 nightmare dreams is intermediate be- 
tween the internally directed aggression of 
Stage 4 nightmares and the somewhat less 
threatening thematic material found in REM 
anxiety dreams. It is specified that in the 
Stage 4 dream (incubus attack) themes of 
“falling, being crushed, choking,” etc., occur 
simultaneously with screams and other vo- 
calizations exhibited by the nightmare sufferer, 
However, very similar content is often elicited 
from. subjects awakening from REM night- 
mares, but subjective fright and accompany- 
ing physiological manifestations are dimin- 
ished, Moreover, REM nightmares frequently 


Tepresent continuations of nonnightmare REM 
dreams, Research involving controlled evalua- 
tions appears warranted in statistically dií- 
ferentiating thematic material obtained from 


the three kinds of nightmare experiences, 


PERSONALITY CORRELATES OF 


NIGHTMARE 
SUFFERERS 
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Lester (1968), in a replication of Fd 
and Hersen's (1967) original study, using d 
Collett and Lester (1969) death scale 
considering nightmare frequency in the im 
text of reported dream írequency, faile ae 
confirm their results. However, Lester (19! X 
noted that his results might be biased eri: 
the fear of death questionnaire used was : a 
ferent and that only female subjects pe 
examined. In addition, it is pointed out e 
many subjects did not complete their T 
tionnaires accurately. Further, in comp 
his major statistical analyses, Lester's us he 
high-frequency nightmare subjects were zi 
fined as those experiencing nightmares va É 
on a once a month basis. Inasmuch as Fe ed 
man and Hersen (1967) operationally denn 
their frequent group as having nightmares 
at least a once a week basis, it is clear He 
the two studies are not directly compara ale 
In a subsequent study, in which 170 - 
undergraduates served as subjects, the, b. 
Sociation between frequency of nightie 
and fear of death was not found (Lest ot 
1969). Memory for nightmares also was a 
correlated with reported fears of dying. ie 
here too, methodology is not comparable 
that used by Feldman and Hersen (1967); ip 

Hersen (19712), examining the relations. 
between nightmare frequency and persona d 
Characteristics for an inpatient psychiatr 
sample, found that frequent nightmare b: y 
ferers demonstrated greater manifest anxi? "d 
lower ego-strength, and significantly m2 
sleep disturbances. In addition, a low p? 
tive relationship between total score M. 
fear inventory and nightmare frequency, B. 
noted. From these results it was tentatlV i 5 
concluded that frequent nightmare subje 
(inpatient psychiatric sample) evidence 
heightened degree of pathology, but that £^. 


eralizations to other Populations were unW? 
ranted, 


(1949) previ 
of anxiety i 
Gastaut and 
izing their si 
jects, psych 
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evidencing daytime symptoms of irritability 
and anxiety. Two other subjects were diag- 
_ hosed as anxiety neurotics. 

As to the marked relationship between self- 
reported sleep disturbances and frequency of 
self-reported nightmares, Hersen (1971a) de- 
picted his frequent nightmare sufferer as ex- 
periencing related and unrelated sleep dis- 
turbances including somnambulism, enuresis, 
awakening in various disturbed physiological 
States, restless sleep, and general fearfulness 
about sleep. His findings are consistent with 
a recently conducted physiological investiga- 
tion in which Broughton (1968) demonstrated 
the association of nightmares, nocturnal enu- 
resis, somnambulism, and night terrors. These 
disturbances all seem to arise in Stage 4 sleep, 
but not necessarily in the same subjects. 

Although some independent evidence exists 
for relationships between nightmare frequency 
and personality attributes, an inherent dif- 
ficulty in utilizing self-report measures is that 
subjects who admit to negative attributes 
about themselves on one measure show a high 
probability of reporting problems and nega- 
tive attributes on other self-report inventories. 
Thus, further objective studies that do not 
involve questionnaires and self-reports (e.g., 
experimental sleep studies, physiological mea- 
surements, behavioral situations) are neces- 
sary to bolster and confirm the obtained rela- 
tionships on self-report devices. This is im- 
perative if a viable nomological network for 
the nightmare personality is-to be established. 


PsvcHoPHYSIOLOGY OF NIGHTMARES 


Considerable data about sleep and dreaming 
have been amassed in the last decade and 
one-half since Aserinsky,? Aserinsky and Kleit- 
man (1953), and Dement and Kleitman 
(1957) conducted their pioneering efforts re- 
lating rapid eye movement to sleep and dream- 
ing. However, only more recently have physio- 
logical researchers turned their attention to 
the intriguing processes underlying the pro- 
duction of nightmares (Broughton, 1968, 
1970; Fisher, Byrne, Edwards, & Kahn, 1969; 


2E, Aserinsky. Ocular motility during sleep and its 
application to the study of “rest-activity” cycles and 
dreaming. Unpublished doctoral dissertation, Univer- 
Sity of Chicago, 1953. 


Fisher et al, 1968; Gastaut & Broughton, 
1963, 1965; Hartmann, 1970). 

Broughton (1968, 1970) and Gastaut and 
Broughton (1965) demonstrated that adult 
nightmares (incubus attacks) typically occur 
during the arousal from slow-wave sleep, 
Stage 4, either in the first or second sleep 
cycle. Polygraphic studies conducted by 
Gastaut and Broughton (1965) revealed the 
occurrence of the following sequence of physio- 
logical events from the inception of the night- 
mare dream: *a K complex or burst of delta 
activity, succeeded in turn by an ample alpha 
rhythm, several ocular movements, blinking, 
very significant tachycardia, hyperpnea, polyp- 
nea, and movement followed by intense global 
muscular contraction [p. 216].” Fisher et al. 
(1970), in describing the subjective con- 
comitants of the nightmare reaction, referred 
to a “sudden cataclysmic breakthrough of 
panic with intense vocalization or bloodcur- 
dling screams [p. 184]." Broughton (1968), 
based on his psychophysiological studies, char- 
acterized the adult nightmare sufferer as being 
subject to hyperreactive heart rates during all 
arousal sleep stages throughout the night. In 
addition, it is indicated that nightmare sub- 
jects are prone to exhibiting relative tachy- 
cardia during slow-wave sleep. 

It is of particular interest that incubus at- 
tacks do not in any way effect distribution of 
REM sleep throughout the night. On this 
basis, Broughton (1970) rejected the notion 
that physiological or psychological components 
of REM sleep are responsible for incubus at- 
tacks, Indeed, he contended that the incubus 
attack, a disorder of arousal, results from un- 
resolved conflicts which then lead to con- 
comitant physiological changes predisposing 
an episode during slow-wave-sleep arousal. 

Fisher et al. (1968, 1969, 1970) have con- 
firmed and extended Broughton’s (1968, 
1970) findings, but also presented contradic- 
tory evidence. Fisher et al. (1968) examined 
21 experimental sleep subjects, and reporte 
that 4 produced a total of 34 nightmares. 
Polygraphic readings confirmed Broughton's 
(1968) findings that NREM nightmares orig- 
inate in Stage 4 slow-wave sleep. It was found 
that 7396 of the nightmares took place in the 
initial NREM period with concomitants of 
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autonomic discharge and screams. Although 
NREM sleep is depicted as being disturbed, 
before the beginning of an NREM nightmare 
episode, heart and breathing rates are within 
normal limits. With respect to REM night- 
mares or anxiety dreams, it was noted that 
they occur less frequently than NREM 
nightmares. Thus, contrary to the original 
findings reported by Gastaut and Broughton 
(1965) and subsequently Broughton (1968, 
1970), there is evidence that some nightmares 
have their inception in REM sleep (Fisher 
et al, 1968, 1969, 1970; Hartmann, 1970; 
Jouvet, 1962; Oswald, 1968). 

In a further report, in which 37 nightmare 


subjects were observed for 150 nights, Fisher 
et al. 


awakenings from 
with nonwaking 
18 of th 
rates did not di 


fore concluded: anxiety dream 
; lety and is desoma- 


€ discharge [p. 252]. 


Were not able to con- 
(1968) 


| 


ever, there are few arousals in Stage 2 night- 
mares, but when they do take place it is In 
a subject who also experiences Stage 4 night- 
mares. In Stage 2 nightmares anxiety is mod- 
erate while cardiorespiratory response 1S 
greater for REM nightmares. Primary process 
mechanisms are thought to be used in all 
three types of nightmare dreams. With re- 
Spect to the latter assertion, it is not at all 
clear to the present reviewer why the authors 
found it necessary to interject psychoanalytic 
constructions in a report that is mainly em- 
Pirical in nature and psychophysiological 1n 
its orientation, 

Hartmann (1970) categorized nightmares 
as being either the paralyzing kind (incubus) 
occurring early in sleep during arousal from 
slow-wave sleep or frightening REM (D-state 
nightmare) occurring later during the night. 
Commenting on the infrequent occurrence 0 
nightmares observed in his sleep laboratory; 
Hartmann stated that in more than 500 nights 
Observation for normal adult subjects who 
were not being medicated, no incubus attacks 
were reported, Only one D-type nightmare 


reports of nightmares were 
a bias may exist, as all sub- 
l, young, psychiatrically, an 
c creened undergraduates. Most 
subjects were male. 

. evaluating pathological condi- 
tions and effects or Pharmacological agents, 
Hartmann (1970) reported that in 500 nights 


of sleep observation, 11 identifiable night 
mares resultin 


were recorded. 


red to 
be an incubu ae 


attack, but the remaining t 
is pointed out tha 


Sure is presumed to be at i 


1 it is hypothesized that long 

d increased D-pressure are relate 
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to the production of nightmares. Clinical evi- 
dence is presented in the following section that 
increased D-pressure by drugs and by other 
agents interfering with homeostasis is fre- 
quently associated with the instigation of 
nightmare episodes. 


EFFECTS or HOMEOSTATIC IMBALANCES 


Anecdotal accounts and clinical reports sug- 
gest that a variety of homeostatic imbalances 
lead to increased production of nightmares. 
For example, Grob, Harvey, Langworthy, and 
Lilienthal (1947) have shown that daily in- 
tramuscular administration of the potent anti- 
cholinesterase compound di-isopropyl fluro- 
phosphate resulted in development of several 
symptoms of the nervous system including 
nightmares, headaches, tremor, and insomnia. 
Although these symptoms were not diminished 
by subsequent administration of neostigmine, 
atropine and barbituric acid derivatives proved 
to be effective in reducing their intensity. 

Gross and Goodenough (1968), in evaluat- 
ing sleep disturbances in the acute alcoholic 
psychoses, found that in the prodomal phase 
(onset of physiological addiction to onset of 
hallucinations) decreased amounts of sleep 
are associated with increasing frequency of 
nightmare reports. Greenberg and Pearlman 
(1967) reported that one of their alcohol 
study subjects exhibited a severe nightmare 
on his second night after withdrawing from 
alcohol. Prior to his nightmare, polygraphic 
readings indicated 100% Stage 1 REM sleep. 
In this connection, it should be underscored 
that Hartmann (1970) linked manifestation 
of REM nightmares to REM or D-depriva- 
tion. Evidence was also presented that D-pres- 
sure is particularly high during withdrawal 
stages from addiction to alcohol, barbiturates, 
and amphetamines. It is not surprising, then, 
that nightmares are frequently reported dur- 
ing these withdrawal periods (Oswald, 1968; 
Oswald & Priest, 1965). 

Hartmann (1970) noted that nightmares 
from recovery stages subsequent to febrile ill- 
ness are also frequently reported. This latter 
point definitely lends credence to the argu- 
ment of an association between nightmares 
and D-deprivation, particularly as febrile ill- 
nesses have been demonstrated to reduce D- 
time in man, thus creating increased D-pres- 


sure (Karacan, Wolff, Williams, Hursch, & 
Webb, 1968). In further support of his con- 
tention, Hartmann (1970) stated: 

The fact that children, who appear to have an un- 
usually great need for D-time, typically report far 
more nightmares than adults also supports the no- 


tion that nightmares occur in situations character- 
ized by high D-pressure [p. 195]. 


In addition, Hartmann (1970) noted that 
one of his young, normal, female, experimen- 
tal sleep subjects, expecting onset of her 
menstrual period the next day, reported being 
awakened by a nightmare following a 25- 
minute D-period. This is of some relevance 
as Hartmann (1966) previously had shown 
evidence of increased D-pressure late in the 
menstrual cycle. 

Although clinical and anecdotal data pre- 
sented are interesting, firm conclusions re- 
garding D-pressure and production of night- 
mares cannot be reached at this time in the 
absence of empirical data. It appears that 
Hartmann's (1970) hypothesis could be eval- 
uated in the experimental sleep laboratory 
through administration of pharmacological 
agents known to alter D-time and D-pressure. 
Frequency of resulting nightmares could then 
be examined with a comparable placebo-con- 
trol group, using a double-blind experimental 
design. However, ethical considerations would 
have to be seriously evaluated before embark- 
ing on this mode of experimentation. 


Pavor NOCTURNUS 

As was the case with the etiology of night- 
mares, speculation abounds with regard to 
causal mechanisms of pavor nocturnus, or 
night terrors of children (Bakwin & Bakwin, 
1953; Fenichel, 1945; Pearson, 1949). How- 
ever, with a few exceptions, little of an em- 
pirical or clinical experimental nature is to 
be found in the literature (Broughton, 1968; 
Dement, 1966; Gastaut & Broughton, 1963, 
1965). 

Although the terms nightmare and pavor 
nocturnus (night terrors) are used inter- 
changeably in describing the disturbing 
dreams of preadolescent children, the two 
types of episodes can be differentiated on the 
basis of specific behaviors exhibited. Kanner 
(1957) outlined these differences and pointed 
out that in pavor nocturnus, the episode oc- 
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curs in a somnolent twilight state, the child 
abruptly sits up in bed, screams inarticulately, 
runs and thrashes about, is unable to present 
an account of his distress, is unable to be 
calmed by his parents, projects objects and 
persons in the room into the dream, perspires 
while dreaming, shows evidence of hallucina- 
tions, but sleeps tranquilly immediately fol- 
lowing the episode, whose duration has been 
known to require as long as 15 to 20 minutes. 
Complete amnesia for content of the dream 
and occurrence of the episode is usually re- 
ported. 

Kanner (1957) maintained that manifesta- 
tion of night terrors is strongly suggestive 
that “something is wrong with the child and 
that it is his personality that is in need of 
investigation and adjustment [pp. 499-500] .” 
Bakwin and Bak 957) related night 
terrors to unsat home environments 


and Fenichel (1945) 


ing Positions 
rative longi- 
F Subjects with 
onm 


Mary night 
nd no ightmare subj 

ther, Objective he avioral i a 

evaluations of night-terroy suff A 

conducted in 


isturbances 


] 8eneralized ps 
as IS suggested by Kan 


Broughton (1968) 


Gast 
(1965), and Dement. i 


sleep laboratories that pavor nocturnus S d 
sleep disorder that is associated with aro " 
from Stage 4 sleep. Although the number : 
subjects studied in the sleep laboratory is a) 
erally small, Gastaut and Broughton. e 
presented conclusive evidence that, if se ^ 
children who presented seven pavor nocturn à 
episodes during nine polygraphic recordings, 
in all subjects attacks took place 
in phase IV slee 
tense awakenin 


terns and massi 
identical to th 
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ive motor and vegetative compone 
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In a separate report, Gastaut and Brough g 
(1963) described the violent body moven H 
(opistothonus) seen during pavor c 
episodes of two experimental sleep subjec d 
Total amnesia for these episodes was reper 
Broughton (1968) suggested that furtis 
experimentation is needed to determine d 
physiological and psychological anteceden” 
predisposing subjects to exhibit an attack di 
pavor nocturnus, one of the disorders a 
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wrong in the work of the dream which nor- 
mally, according to Freud, represents an at- 
tempt at wish fulfillment designed to keep 
the dreamer asleep [p. 421].” In a more re- 
cently formulated theoretical position, Breger 
(1967), examining dreams within the context 
of REM research, primary process influences, 
memory systems analysis, and potentiating 
emotional feedback systems, also omitted ref- 
erence to nightmare dreams. 

With the exception of Fenichel (1945) and 
Jones (1949), most traditional psychoanalysts 
have not addressed themselves to challenges 
posed by the nightmare dream to Freud's the- 
ory of dreams. Indeed, Cason (1935) at- 
tributed the foregoing omissions to the exer- 
cise of “wish fulfillment” and selective per- 
ception on the part of the psychoanalysts. 

Jones (1949) argued that the nightmare is 
a particular form of angst or anxiety attack 
that “is always an expression of intense, men- 
tal conflict centering about some form of ‘re- 
pressed’ sexual desire [p. 44]." Fenichel 
(1945) pointed out that evocation of the 
nightmare dream results as a. failure of coun- 
ter-cathectic mechanisms, thus permitting re- 
pressed material to emerge. Nightmares, then, 
are viewed as representing one of the indica- 
tors of generalized psychopathology or neu- 
rosis. However, in direct contradiction to this 
thesis, nightmare subjects successfully treated 
via behavior therapy procedures appeared to 
be relatively free from other neurotic tenden- 
cies (Geer & Silverman, 1967; Silverman & 


Geer, 1968). 


SYSTEMATIC DESENSITIZATION TREATMENT 
or NIGHTMARES 


Although few reports concerning specific 
therapeutic procedures to eliminate night- 
mares are found in the psychoanalytic litera- 
ture, a number of recent case studies have 
appeared in which variants of Wolpe’s ( 1958) 
systematic desensitization therapy have been 
ingeniously applied in treating pathological 
nightmare behavior (Cautela, 1968; Geer & 
Silverman, 1967; Silverman & Geer, 1968). 
Geer and Silverman (1967) treated a 22-year- 
old, married, male undergraduate student who 
had suffered from a recurrent nightmare (3 
to 5 times a week) for the last 15 years. 


Aside from the nightmare there was little in 
his background indicating emotional malad- 
justment. He was a happily married veteran 
who had never sought any form of psycho- 
therapeutic treatment and the Minnesota 
Multiphasic Personality Inventory adminis- 
tered resulted in T scores all below 70. 

In the first five therapy sessions the client 
was taught deep muscle relaxation à la Jacob- 
son (1938) and was given instructions in vis- 
ualization, Traditional desensitization proce- 
dures were begun, but after two sessions con- 
siderable anxiety was still elicited by imaginal 
presentation of dream sequences. Therefore, 
an adjunct of self-instructions (“It’s only a 
dream”) was used during visualization while 
the client attempted to remain relaxed. This 
combination proved to be successful in coun- 
teracting anxiety, and in a total of 13 sessions 
the nightmare was extinguished and no recur- 
rence of the dream was reported. A 6-month 
follow-up likewise revealed no recidivism of 
symptoms or evidence of symptom substitu- 
tion. In attempting to account for the treat- 
ment’s success, Geer and Silverman speculated 
that self-instructions enabled the client to dis- 
criminate that occurrence of the dream was 
not related to reality, thus obviating necessity 
of the fear reaction. 

The same authors (Silverman & Geer, 
1968) described a second case involving a 
19-year-old female undergraduate whose re- 
current nightmare dream of falling off bridges 
had manifested itself twice weekly for ap- 
proximately 4 years. Inasmuch as the patient 
had a related phobia, in which she experienced 
general fear of being “high up from the 
ground without maximal enclosure and sup- 
port,” it was decided to treat the fear of 
heights phobia while observing the course of 
the nightmare. Using systematic desensitiza- 
tion therapy with a six-item fear hierarchy, a 
total of six sessions was required to eliminate 
both the phobia and related nightmare. A 
subsequent check 1 and 6 months followin: 
brief treatment revealed no evidence of symp- 
tom return or symptom substitution. 

Cautela (1968) also reported the successful 
treatment of recurrent nightmare dreams for 
three patients via short-term systematic de- 


sensitization therapy. 
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Although the case histories reviewed tenta- 
tively suggest that extinction of nightmares is 
amenable to aspects of systematic desensitiza- 
tion therapy, it is not clear which components 
of the treatment are the responsible agents of 
change. Consequently, Baron and Cautela 
have designed an experiment in which treat- 
ment factors could be isolated: “a desensitiza- 
tion group; a relaxation only group; an at- 
tention placebo group; a no-content group,” 
However, since in their sample only 2% admit 
to experiencing frequent nightmares (at least 


one per week), enough subjects have not yet 
been gathered to complete the experiment. 


DISCUSSION AND CONCLUSIONS 


€ h numerous diffi- 
culties; namely, how reliable 


are self-reports and self. 


from the obtained data, 


The question of reliability of self- 
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of “acquiescence,” “yea-saying,” and “nay- 
saying” tendencies, As was mentioned in a 
prior section, subjects are known to respond 
in specified ways independent of content when 
filling out questionnaires (Ford, 1964). Thus, 
data adduced by the self-inventory technique 
must be bolstered by independent reports of 
significant others, observations in sleep lab- 
oratories, and physiological recordings, pat- 
ticularly as retrospective distortion is also a 
potent factor in the recounting of nighttime 
behaviors. 

The studies concerning nightmare themes 


are interesting, but are primarily at the de- 
scriptive level. 


Stage 2 sleeep, Stage 4 sleep, and the REM 
Stage, in order to permit quantitatiye com- 
parisons, 
Perhaps, the most illuminating studies are 
those in which the psychophysiological con- 
comitants of nightmares have been assessed 
(Broughton, 1968, 1970; Fisher et al., 1968, 
1969, 1970; Gastaut & Broughton, 1963, 1965; 
Hartmann, 1970; Jouvet, 1962; Oswald, 
1968). Unfortunately, these investigations are 
correlational and suffer from inadequate num- 
bers of subjects and total lack of controls. 
Further, as subject populations are somewhat 


restricted, it would appear that comparative 


and longitudinal studies are needed (a) to es- 
tablish the reliability and validity of existing 
findings and (5) to determine developmental 
aspects of the underlying psychophysiological 
dimensions, As Was noted in the sections 0” 
the psychophysiology of nightmares and 0? 


pavor nocturnus, research in which independ- 
ent variables are 


to controlled investigation; 
rk of Cautela (1968), Gee 
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which the experimental u$ 
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tal data are lacking in support of obtained 
clinical successes. 

Although the nightmare dream has occu- 
pied the speculative attention of writers, phi- 
losophers, playwrights, medical doctors, and 
scientists since antiquity, understanding of its 
nature, cause, and course of progress is rela- 
tively minimal. This appears to be largely the 
result of “armchair” psychology, which often 
leads to production of untestable theoretical 
assumptions, 
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APPROACH TO THE PSYCHOLOGY OF INSTRUCTION 
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Stanford University 


The relationship between a theory of learning and a theory of instruction is dis- 
cussed. Examples are presented that illustrate how to proceed from a theoretical 


description of the learning 


process to the specification of an optimal strategy for 


carrying out instruction. The examples deal with fairly simple learning tasks and 
are admittedly of limited generality. Nevertheless, they clearly define the steps 


necessary for deriving and testing instructional strategies, 
analyzing more complex problems. The parameter-dependent 


set of procedures for 


thereby providing a 


optimization strategies are of particular importance because they take into account 


individual differences among 
curriculum unit 
strategi 


ad to major gains in learning, 


learners as well as differences in difficulty among 
perimental evaluations indicate that the parameter-dependent 


when compared with strategies that do 


not take individual differences into account. 


The task of relating the methods and findings 
of research in the behavioral sciences to the 
problems of education is a continuing concern 
of both psychologists and educators. A few 
years ago, when our faith in the ability of 
money and science to cure social ills was at its 
peak, an educational researcher could content 
himself with trying to answer the same ques- 
tions that were being studied by his psycho- 
logist colleagues. The essential difference was 
that his studies referred explicitly to educa- 
tional settings, whereas those undertaken by 
psychologists strived for greater theoretical 
generality. There was implicit confidence that 
as the body of behavioral research grew, 
applications to education would occur in the 
natural course of events. When these applica- 
tions failed to materialize, confidence was 
shaken. Clearly, something essential was miss- 
ing from educational research. 

A number of factors contributed to the 
feeling that something was wrong with business 
as usual, Substantial curriculum changes, 
initiated on a national scale after the Soviet’s 
launching of Sputnik, had to be carried out 
with only minimal guidance from behavioral 
scientists. Developers of programmed learning 
eae version of this paper was presented by 

rst author at a conference on “The Use of Com- 
osi m Eso organized by the Japanese 
Pei ribn ir msn in collaboration with the 
Tar € Cooperation and Develop- 
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and computer-assisted instruction faced similar 
problems. Although the literature in learning 
theory was perhaps more relevant to their 
concerns, the questions it treated were still not 


the critical ones from the viewpoint of instruc | 


tion. This situation would not have been sur- 
prising had the study of learning been in its 
infancy. But far from that, the psychology of 
learning had a long and impressive history. An 
extensive body of experimental literature 
existed, and many simple learning processes 
were being described with surprising precision 
using mathematical models. Whatever was 
wrong, it did not seem to be a lack of scientific 
sophistication. 

"These issues were on the minds of those who 
contributed to the 1964 Yearbook of the National 
Society for the Study of Education, edited by 
Hilgard (1964). In that book Bruner (1964. 
summarized the feclings of many of the con- 
tributors when he called for a theory of in- 
struction, which he sharply distinguished from. 
a theory of learning. He emphasized that where 
the latter is essentially descriptive, the former 
should be prescriptive, setting forth rules 
specifying the most eff ective ways of achieving 
knowledge or mastering skills. This distinction 
served to highlight the difference in the goals 
of experiments designed to advance the two 
kinds of theory. In many instances variations 
in instructional procedures affect several psy- 
chological variables simultaneously. Experi- 
ments that are appropriate for comparing 
methods of instruction may be virtually 
impossible to interpret in terms of learning 
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theory because of this confounding of variables. 
The importance of developing a theory of 
instruction justifies experimental programs de- 
signed to explore alternative instructional 
procedures, even if the resulting experiments 
are difficult to place in a learning- 
framework. 


The task of going from a description of the 
learning process toa prescription for optimizing 
learning must be Clearly distinguished from the 
task of finding the appropriate theoretical 
description in the first place. However, there is 
a danger that preoccupation with finding pre- 
scriptions for instruction may cause us to 
overlook the critical interplay between the two 
enterprises. Developments in control theory 
(Bellman, 1961) and statistical decision theory 
(Raiffa & Schlaiffer, 1968) provide potentially 
powerful methods for discovering optimal 
decision-making Strategies in a wide variety of 
contexts. In order to use these tools it is 
necessary to have a reasonable model of the 
Process to be optimized. As noted earlier, some 
learning processes can already be described 
with the required degree of accuracy. This 
article examines an approach to the psychology 

of instruction which is appropriate when the 
learning is governed by such a process. 


theoretic 
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context of an in 


The formal Í a decision problem 
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1. The possible sta. 


2. The actions that the decision maker can 
take to transform the state of nature; 


3. The transformation of the state of nature 
that results from each action; 


4. The cost of each action; 


tes of nature; 
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5. The return resulting from each state of 
nature. 


Statistical aspects occur in a decision problem 
when uncertainty is associated with one or 
more of these elements. For example, the state 
of nature may be imperfectly observable or 
the transformation of the state of nature whi 
a given action will cause may not be completely 
predictable, A 

In the context of the psychology of Wu 
tion, most of these elements divide prc y 
into two groups, those having to do with the 
description of the underlying learning proceso 
and those specifying the cost-benefit ine 
sions of the problem. The one element uu 
does not fit is the Specification of the set o 
actions from which the decision maker must 
make his choice. The nature of this element can 
be indicated by an example. al 

Suppose one wants to design a supplement 
program of exercises for an initial reaing 
Program. Most reasonable programs of initia 
reading instruction include both training m 
sight-word identification and training nt 
Phonics. Let us assume that on the basis 0: 
experimentation two useful exercise formats 
have been developed, one for training on sight 
words, the other for Phonics. Given these 
formats, there are many ways to design i 
Overall program, A Variety of optimization 
Problems can be Senerated by fixing some 
features of the design and leaving the others to 

€ determined in a theoretically optimal 
manner. For example, it may be desirable to 
determine how the time available for insit 
tion should be divided between phonics and 
sight-word recognition, with all other features 
of the design fixed, A more complicated ques- 
tion would be to determine the optimal order- 
of exercises in addition t9 


ements remain the same. 
For the d 
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states of nature caused by the actions of the 
decision maker is tantamount to constructing 
a model of learning for the situation under 
consideration. 

The role of costs and returns is more formal 
than substantive for the class of decision prob- 
lems considered in this article. The specification 
of costs and returns in instructional situations 
tends to be straightforward when examined on 
a short-time basis, but virtually intractable 
Over the long term. In the short term, one can 
assign costs and returns for the mastery of, 
Sày, certain basic reading skills, but sophisti- 
Cated determinations for the long-term value 
of these skills to the individual and society are 
difficult to make. There is an important role 
for detailed economic analysis of the long-term 
Impact of education, but such studies deal with 
I5sues at a more global level than we require. 
In this article analysis is limited to those costs 
and returns directly related to the specific 
Instructional task being considered. 

After a problem has been formulated in a 
Way amenable to decision-theoretic analysis, 

1€ next step is to derive the optimal strategy 
9r the learning model which best describes the 
Situation, If more than one learning model 
Seems reasonable a priori, then competing 
Candidates for the optimal strategy can be 
€duced, When these steps have been accom- 
Plished, an experiment can be designed to 
“ctermine which strategy is best. 
5 There are several possible directions in which 
an ag after the initial comparison of 
ein egies, depending on the results of the 
Xperiment., If none of the supposedly optimal 
Strategies produces satisfactory results, then 
urther experimental analysis of the assump- 
tions of the underlying learning models is 
Indicated, New issues may arise even if one of 
© procedures is successful. In one case that 
w discuss, the successful strategy produced 
si ad high error rate during learning, 
A is contrary to a widely accepted principle 
such rammed instruction. When anomalies 
Seats this occur, they suggest new lines of 
fone iM inquiry, and often require à 
di nm of the axioms of the learning 
S er i e learning model may have provided 
oe ent account of data for a range of 
ies mental conditions but can prove totally 
quate in an optimization condition where 
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special features of the procedure magnify in- 
accuracies of the model that had previously 
gone undetected. 


AN OPTIMIZATION PROBLEM THAT ARISES IN 
CoMPUTER-ASSISTED INSTRUCTION 


One application of computer-assisted instruc- 
tion that has proved to be very effective in the 
primary grades involves a regular program of 
practice and review specifically designed to 
complement the efforts of the classroom. 
teacher (Atkinson, 1969). Some of the cur- 
riculum materials in such programs take the 
form of lists of instructional units or items. 
The objective of the computer-assisted instruc- 
tion programs is to teach students the correct 
response to each item in a given list. Typically, 
a sublist of items is presented each day in one 
or more fixed exercise formats. The optimiza- 
tion problem that arises concerns the selection 
of items for presentation on a given day. 

The Stanford Reading Project is an example 
of such a program in initial reading instruction 
(Atkinson & Fletcher, 1972). The vocabularies 
of several of the commonly used basal readers 
were compiled into one dictionary, and a 
variety of exercises using these words were de- 
veloped to teach reading skills. These exercises 
were designed principally to strengthen the 
student’s decoding skills, with special emphasis 
on letter identification, sight-word recognition, 
phonics, spelling patterns, and word compre- 
hension. The details of the teaching procedure 
vary from one exercise to another, but most 
include a sequence in which a curriculum item 
is presented, eliciting a response from the 
student, followed by a short period for study- 
ing the correct response. For example, one 
exercise in sight-word recognition has the 


following format: 
Audio Message 


Teletype Display 
Type red. 


NUT MEN RED 


Three words are printed on the teletype, 
followed by an audio presentation of one of the 
words. Control is then turned over to the 
student; if he types the correct word a rein- 
forcing message is given, and the computer 
program then proceeds to the next presenta- 
tion. If the student responds incorrectly or 
exceeds the time, the teletype prints the 


5 dms 
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correct word simultaneously with its audio 
presentation and then moves to the next 
presentation. Under an early version of the 
program, items were presented in predeter- 
mined sublists, with an exercise continuing on 
asublist until a specified criterion has been met. 

Strategies can be found that will improve on 
the fixed order of presentation. Two studies 
described below are concerned with the devel- 
opment of such strategies. One study examines 
alternative presentation strategies for teaching 
spelling words to elementary school children, 
and the other examines strategies for teaching 
Swahili vocabulary items to college-level 
students. The optimization problems in both 
studies were essentially the same. A list of N 
items is to be learned, and a fixed number of 
days, D, are allocated for its study. On each 
day a sublist of items is presented for test and 
study. The sublist always involves M items, 
and each is Presented only once for test 
followed by a Study period. The total Set of 
N items is extremely large with regard to any 
sublist of M items, Once the experimenter has 
Specified a sublist for à given day, its order of 
m. After the D days of 
» & posttest is given over 
all items. The parameters N, D) and M are 


i day to day is dyn 
using the terminology of Groen & Atkinson, 
1966) to the extent th 


student's prior hist 


earning Process 


simple learning 
a third m 


Two extremel y 


à models are 
considered first, 


ne nce equation, the 
probability of an error on then + 1st presenta- 
its Probability on 
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the nth presentation as follows: 


EN 


Note that the error probability for a given item 
depends on the number of times it has | 
reduced by the factor a5 that is, the number a 
times it has been presented. Learning is Hs 
gradual reduction in the probability of error by 
repeated presentations of items. This model È 
sometimes called the linear model because the 
equation describing ch 
ability is linear, m 

In the second model, mastery of an item s 
not at all gradual. At any point in time à 
student is in one of two states with respect to 
each item: the learned state or the unlearned 
State. If an item in the learned state is Jp 
sented, the correct response is always Evel 
if an item is in the unlearned state, an incorrect 
response is given unless the student makes 2 
Correct response by guessing. When an un 
learned item is Presented, it may move into 


the learned state with probability c. Stated as 
a difference equation, 


Uni = Aln- 


ange in response prob- 


[2] 


ee i with probability 1—c 
nyi = i z 
0, with probability Gi 

Once an item is learned, it remains in the 
learned state throughout the Course of instruc” 
tion. Some items are learned the first time they 
are presented; others may be presented several 
times before they are finally learned. There- 
fore, the list as a whole is learned gradually- 
But for any particular item, the transition from 


the unlearned to the learned state occurs on 2 
single trial, The model is sometimes called the 
all-or-none model because of this characteriza- 
tion of the Possible states of learning. 

The third model to be considered is tht 
random-trial increments model and represent? 
* compromise between the linear and all-or" 
none model (Norman, 1964). For this model’ 
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For all three models the probability of an 
error on the first trial is a parameter that may 
need to be estimated in certain situations; to 
emphasize this point the initial error prob- 
ability is written as g’ henceforth. It should be 
noted that the all-or-none model and the 
random-trial increments model are response 
Sensitive in that the learner’s particular history 
of correct and incorrect responses makes a 
difference in predicting performance on the 
next presentation of an item. In contrast, the 
linear model is response insensitive; its predic- 
tion depends only on the number of prior 
Presentations and is not improved by a know- 
ledge of the learner's response history. 


Cost/ Benefit Structure 


At the present level of analysis, it will 
expedite matters if some assumptions are made 
to simplify the appraisal of costs and benefits 
@ssociated with various strategies. It is tacitly 
assumed that the subject matter being taught 
'S sufficiently beneficial to justify allocating a 
fixed amount of time to it for instruction. Since 
the exercise formats and the time allocated to 
Instruction are the same for all strategies, it is 
reasonable to assume that the costs of instruc- 
tion are the same for all strategies as well. If 
the costs of instruction are equal for all 
Strategies, then for purposes of comparison 
they may be ignored and attention focused on 
E comparative benefits of the various 

rategies. This is an important simplification 
D one it affects the degree of precision neces- 

ary in the assessment of costs and benefits. If 
Oth costs and benefits are significantly vari- 
able in a problem, then it is essential that both 
quantities be estimated accurately. This is 
often difficult to do. When one of these quan- 
lities can be ignored, it suffices if the other can 
pe assessed accurately enough to order the 
Possible outcomes. This is usually fairly easy 
NE LCD In the present problem, for 
poop 2: it is reasonable to consider all the 
Sets Yee beneficial. This implies that 
UN Si lepend only on the overall probability 
ris sida T ea not on the particular 
P or iu» t turns out that this specification 
S ndr E enefit is sufficient for the learning 

o determine optimal strategies. 

s y s above cost/benefit assumptions permit 
oncentrate on the main concern of this 


article, the derivation of the educational 
implications of learning models. Also, they are 
approximately valid in many instructional 
contexts. Nevertheless, it must be recognized 
that in the majority of cases these assumptions 
will not be satisfied. For instance, the assump- 
tion that the alternative strategies cost the 
same to implement usually does not hold. It 
only holds as a first approximation in the case 
being considered here. In the present formula- 
tion of the problem, a fixed amount of time is 
allocated for study and the problem is to 
maximize learning, subject to this time con- 
straint. An alternative formulation that is 
more appropriate in some situations fixes a 
minimum criterion level for learning. In this 
formulation, the problem is to find a strateg; 

for achieving this criterion level of performance 
in the shortest time. As a rule, both costs and 
benefits must be weighed in the analysis, and 
frequently subtopics within a curriculum vary 
significantly in their importance. Sometimes 
there is a choice among several exercise 
formats. In certain cases, whether or not à 
certain topic should be taught at all is the 
critical question. Smallwood (1971) has treated 
a problem similar to the one considered in this 
article in a way that includes some of these 
factors in the structure of costs and benefits. 


Deducing Strategies from the Learning 
Models 

Optimal strategies can be deduced for the 
linear and all-or-none models under the as- 
sumption that all items have the same learning 
parameters and initial error probabilities. The 
situation is more complicated in the case of 
the random-trial increments model. An ap- 
proximation to the optimal strategy for the 
random-trial increments case will be discussed 
later; in this case the strategy explicitly 
allows for individual differences in parameter 
values. 

For the linear model, if an item has been 
presented times, the probability of an error 
on the next presentation of the item is an; 
when the item is presented, the error prob- 
ability is reduced to a"g/. The size of the 
reduction is thus o"-!(1 — a)g'. Observe that 
the size of the decrement in error probability 
gets smaller with each presentation of the item. 
This observation can be used to deduce that 


a ww 


the following procedure is optimal: 


On a given day, form the sublist of M items by selecting 
those items that have received the fewest presentations 
up to that point. If more than M items satisfy this 
criterion, then select items at random from the set 
satisfying the criterion. 


Upon examination, this strategy is seen to 
be equivalent to the standard cyclic presenta- 
tion procedure commonly employed in experi- 
ments on paired-associate learning. It amounts 
to presenting all items once, randomly reorder- 
ing them, presenting them again, and repeating 
the procedure until the number of days allo- 
cated to instruction have been exhausted. 

According to the all-or-none m 
item has been learned there is nof 
to present it. Since all unlearn 
equally likely to be learn 
intuitively 
sentation st; 
to be in th 
order to discover a 
of being i 
student's 


odel, once an 
urther reason 
ed items are 
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at that time, 
earned during 
tely followed, 
orrect, then it is more 
€ learned state, 


certainly i 
although it may then have been | 


Tf the last response was c 
likely that th 


learned state, 


_ The preceding 
ristic justificatio 


each word in th 
items are presented each day 
has a 0 has been 
bsequent days, 
conform to the 


1. Whenever an item is 
counter by 1 if the subject's 
reset it to 0 if the response is incorrect, 

2i Present the M items Whose Counters are lowest 
among all items. If more than M items are eligible, then 
select randomly as Many items as are needed torch 
plete the sublist of size 3r from those having 


Presented, increase its 


response is Correct, but 


the same 
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. ; rng selected all items with: 
highest counter reading, having selected all iten 
lower counter values. 


For example, suppose six items are presented 
each day, and after a given day a ir. 
student has four items whose counters are 0, 
four whose counters are 1, and higher hine 
for the rest of the counters. His study list em 
consist of the four items whose counters are 0, 
and two items selected at random from the 
four whose counters are 1. R 
It has been possible to find relatively simp 
optimal strategies for the linear and all-or-none 
models. Tt is noteworthy that neither strategy 
depends on the values of the parameters of e 
respective models (i.e., on a, €, or q^). Anathe 
exceptional feature of these two models is tha 
it is possible to condense a student's response 
protocol to one index per item without losing 
any information relevant to presentation a 
sions. Such condensations of response peus 
are referred to as sufficient histories (Groen c 
Atkinson, 1966). Roughly speaking, an inde 
summarizing the information in a student 


response protocol is a sufficient history if any 
additional inform 


be redundant 
Student's state of le 


s from a population vih 
al distribution and wib 
pulation mean, the samp? 
ent statistic. Other statistic 
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parameters. Consequently, it is not possible 
to state a simple algorithm for the optimal 
presentation strategy for this model. Suftice 
lt to say that there is an easily computable 
formula for determining which item has the 
best expected. immediate gain, if presented. 
The Strategy that presents this item should be 
a reasonable approximation to the optimal 
Strategy (Calfee, 1970). More is said later 
Tegarding the problem of parameter estimation 
and some of its ramifications. 
t If the three models under consideration are 
o be ranked on the basis of their ability to 
account for data from laboratory experiments 
Boploying the standard presentation proce- 
me the order of preference is clear. The 
all-or-none model provides a better account of 
the data than the linear model, and the 
Tandom-trial increments model is better than 
either of them (Atkinson & Crothers, 1964). 
his does not necessarily imply, however, that 
the optimization strategies derived from these 
Models will receive the same ranking. The 
Standard cyclic presentation procedure used in 
Most learning experiments may mask certain 
; liciencies in the all-or-none or random-trial 
By ments models which would manifest them- 
i ves when the optimal presentation strategy 
specified by one or the other of these models 
2 t 
Es his type of result was obtained by Dear, Silberman, 
AE avan, and Atkinson (1967). They used the all-or- 
whe, model to generate optimal presentation schedules 
ee there were no constraints on the number of times 
IMS item could be presented for test and study 
n an instructional period. Under these conditions 
m Model generates an optimal strategy that has a high 
a Obability of repeating the same item over and over 
Sain until a string of correct responses occurs. In 
ad experiment the all-or-none strategy proved quite 
a Satisfactory when compared with the standard pre- 
o ation schedule. The problem was that the all-or- 
w ne model provides an accurate account of learning 
;.*h the items are well spaced, but fails badly under 
Y massed conditions. Laboratory experiments prior 
mas, 16 Dear et al. (1967) study had not employed a 
all. E Procedure, and this particular deficiency of the 
NS none model had not been made apparent. The 
Ts punt remark here is that the analysis of instruc- 
the a Problems can provide important information in 
the evelopment of learning models. In certain cases 
Vith c of laboratory tasks that the psychologist deals 
condi be such that it fails to uncover that particular 
ana n which would cause the model to fail. By 
E optimal learning conditions we are imposing 
y ewhat different test on a learning model, which 
Provide a more sensitive measure of its adequacy. 


Wii 


to th 


EVALUATION OF THE ALL-OR-NONE STRATEGY 


Lorton? compared the all-or-none strategy 
with the standard procedure in an experiment 
in computer-assisted spelling instruction with. 
elementary school children. The former strat- 
egy is optimal if the learning process is indeed 
all-or-none, whereas the latter is optimal if 
the process is linear. The experiment was one 
phase of the Stanford Reading Project using 
computer facilities at Stanford University 
linked via telephone lines to student terminals 
in the schools. 

Individual lists of 48 words were compiled 
in an extensive pretest program to guarantee 
that each student would be studying words of 
approximately equal difficulty, which he did 
not already know how to spell. A within-sub- 
jects design was used in an effort to make the 
comparison of strategies as sensitive as possible. - 
Each student's individualized list of 48 words - 
was used to form two comparable lists of 24 
words, one to be taught using the all-or-none 
strategy and the other using the standard 
procedure. 

Each day a student was given training on 16 
words, 8 from the list for standard presentation 
and 8 from the list for presentation according 
to the allor-none strategy. There were 24 
training sessions followed by 3 days for testing 
all the words; approximately 2 weeks later 3 
more days were spent on a delayed retention 
test. Using this procedure, all words in the 
standard presentation list received exactly one 
presentation in successive 3-day blocks during 
training. Words in the list presented according 
to the all-or-none algorithm received from zero 
to three presentations in successive 3-day 
blocks during training, with one presentation 
being the average. A flow chart of the daily 
routine is given in Figure 1. 

'The results of the experiment are sum- 
marized in Figure 2. The proportions of correct 
responses are plotted for successive 3-day 
blocks during training, followed by the first 
overall test and then the 2-week delayed test. 
Note that during training the proportion cor- 
rect is always lower for the all-or-none pro- 
cedure than for the standard procedure, but on 


rae ee 
3P. Lorton, Jr. Computer-based instruction in 


spelling: An investigation of optimal strategies for 
presenting instructional material. Unpublished doctoral 
dissertation, Stanford University, 1972. 
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of < CXperime 
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Ren, Ch th 

Lo) le par: 

Po ^w ameters of a model are homo- 
possible to pool data from 


different subjects and items to obtain precise 
estimates. Estimates based on a sample of 
students and items can be used to predict the 
performance of other students or the same 
students on other items. When the parameters 
are heterogeneous, these advantages no longer 
exist unless variations in the parameter values 
take some known form. For this reason it is 
to formulate a model stating the 


necessary 
arameter in terms of a 


composition of each p 
subject and item component. 

Let mi; be a generic symbol for 
characterizing student i and item J. 
example of the kind of relationship desired is 
a fixed-effects Subjects X Items analysis of 


a parameter 
j. An 


variance model: 


Elmy) = m+ a +d; [4] 


n, a; is the ability of student 
of item j. Because te 
s we are interested 


bove assumption of 
there is nO 


where #1 is the mea 
i, and dj is the difficulty 
learning model parameter 
in are probabilities, the al 

additivity is not met; that is, i 
guarantee that Equation 4 would yield esti- 
mates bounded between Q and 1. But there I5 @ 
transformation of the parameter that circum- 
vents this difficulty. In the present context, 
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this transformation has an interesting intuitive 
justification. 

Instead of thinking directly in terms of the 
parameter z;;, it is helpful to think in terms of 
the odds ratio 2;;//1 — z;;. Allow two assump- 
tions: (a) the odds ratio is proportional to 
student ability; (b) the odds ratio is inversely 
proportional to item difficulty. This can be 

expressed algebraically as 


ay 
EAS 
1 — Js dj 


where x 1S a proportionality constant. Taking 
Aspais son otk sides yicids 


= logx + log a;— log d;. 


[6] 


The logarithm of the odds ratio is usually 
referred to as the “logit.” Let log x = p, 


log a; = A;, and —log d; = D;. Then Equation 
6 becomes 


logit mis = w+ Ast D;. [7] 
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Next the logistic transformation is applied to 
these initial estimates, and then using these 
values subject and item effects (A; and Dj) are 
estimated by standard analysis of variance 
procedures. The estimates of student and item 
effects are used to adjust the estimate of each 
transformed student-item parameter, which in 
turn is transformed back to obtain the final estt- 
mate of the original student-item parameter. 
The first students in an instructional pro- 
Gam that angles a permeker-degendent 
optimization scheme like the one outlined 
above do not benefit maximally from the 
program’s sensitivity to individual differences 
in students and items; the reason is that the 
initial parameter estimates must be based on 
the data from these students. As more an 
more students complete the program, estimates 
of the Djs becomes more precise until finally 
they may be regarded as known constants 0 
the system. When this point has been reached, 
the only task remaining is to estimate A; for 
each new student entering the program. Since 
the Djs are known, the estimates of 7;; for * 
new student are of the right order, although 
they may be Systematically high or low until 
the student component can be accurately 
assessed, 
Parameter- 


dependent optimizati rograms 
ization progra 
with the ada 5 uec 


h Ptive character just described are 
Potentially of great importance in long-ter? 
instructional programs. Of interest here is th 
random-trial increments model, but the metho! 
of decomposing parameters into student aD 
item components would apply to other models 
as well. We tum now to an experimental test 
of the adaptive optimization program based 0? 
the random-trial increments model, In this 
case the parameters a, 


Eod: c, and q' of the random" 
trial increments model : 
ltem and Subject c i a. 

n om p 
logic of Equation 7 Ag osi B 


as 
follows: Visto Gane 
logit ai; = p% +A 4 pw 
logit c; = 


uo 4 AQ 4 Do 
BO) L A 4 pi, 


[83 
logit g^;; = 
Note that A00 


A; (a^) ires 
sot 467^ and 4; (9? are measu 
of the ability : ien à 


of subject and hold for al 


X 


items, whereas Dj, D;?, and Dj? are 
measures of the difficulty of item j and hold 
for all subjects. 

The instructional program was designed to 
teach 300 Swahili vocabulary items to college- 
level students. Two presentation strategies 
were employed: (a) the all-or-none procedure 
and (b) the adaptive optimization procedure 
based on the random-trial increments model. 
As in the Lorton study, a within-subjects 
design was employed Va order to provide a 
Sensitive comparison of the strategies. For each 
Student two sublists of 150 items were formed 
at random from the master list; instruction on 
Items from one sublist was governed by the 
all-or-none Strategy and by the adaptive 
Optimization strategy for the other sublist. 
Each day a student was tested on and studied 
100 items presented in a random order; 50 
items were from the all-or-none sublist chosen 
using the all-or-none strategy, and 50 from the 
adaptive optimization list selected according 
to that strategy. A Swahili word would be 
displayed, and the student was required to 
give its English translation. Reinforcement 
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Consisted of a printout of the correct Swahili- 
English pair. Twenty such training sessions 
Were involved, each lasting for approximately 
1hour. Two or three days after the last training 
Session an initial posttest was administered 
over all 300 items; a delayed posttest was given 
approximately 2 wecks later. 

The, lesson. optimization program for the 
random-trial increments model „Was more com- 
plex than those described earlier. Each PRSE 
the response data for that Ae ni 
into the system and used to : a pec the 
estimates; in this case an n and response 
Complete presentation er mputer-based 
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strategy and for the parameter-dependent strategy of 
the random-trial increments model. 


lated, and the system homed in on precise 
estimates of item difficulty. 

Figure 3 presents the final test results and 
indicates that for both the initial and delayed 
posttests the parameter-dependent strategy 
of the random-trial increments model was 
markedly superior to the all-or-none strategy; 
on the initial posttest the relative improvement 
was 41% and 67% on the delayed posttest. Tt 
Is apparent that the parameter-dependent 
Strategy was more sensitive than the all-or- 
none strategy in identifying and presenting 
those items that would benefit most from 
additional study. Another feature of the experi- 
ment was that students were run in successive 


groups, each starting about one week after the 
Prior group. As the theory would predict, the 
es E gains produced by the parameter- 
: EU eat Strategy increased from one group 
© the next. The reason is that early in the 
experiment estimates of i 


item difficulty were 
er i i ü "e 
ude, but improved with each successive wave 
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of students. Near the end of the experiment 
estimates of item difficulty were quite exact, 
and the only task that remained when a new 
student came on the system was to estimate 
his particular A), 4), and A (2 values. 


CONCLUDING REMARKS 


The studies reported here illustrate one 
approach that can contribute to the develop- 
ment of a theory of instruction. This is not to 
Suggest that the strategies they tested represent 
a complete solution to the problem of optimal 
item selection. The models upon which these 
strategies are based ignore several potentially 
important factors, such as short-term memory 
effects, interitem relationships, and motivation. 
Undoubtedly, Strategies based on learning 
models that take some of these variables into 
account would be superior to those analyzed 
so far. 

The task and learning models considered in 
this article are extremely simple and of re- 
stricted generality; nevertheless, there are at 
least two reasons for studying them. First, 
this type of task occurs in many fields of 
instruction and needs to be understood in its 
own right. No matter what the pedagogical 
orientation, it is hard to conceive of an initial 
reading program or foreign language course 
that does not involve some form of list-learning 
activity. In this respect it should be noted that 
the parameter-dependent Strategy of the 


random-trial increments model has been incor- - 


porated into several parts of the Stanford 
computer-assisted instruction program in initial 
reading; although no formal e 


valuation has yet 
been made, the strategy appears to be highly 
effective. f 


There is a second reason for the type of 
analysis reported here. By making a careful 
study of a few cases that can be understood 
in detail, it is possible to develop prototypical 
procedures for analyzing more complex opti- 
mization problems. At present, analyses com- 
parable to those reported here cannot be made 
for many problems of central interest to educa- 
tion, but by having examples of the above sort 
it is possible to specify with more clarity the 
steps involved in devising optimal procedures. 
Three aspects need to be emphasized: (a) the 
development of an adequate description of the 
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learning process, (b) the assessment of costs 
and benefits associated with possible instruc- 
tional actions and states of learning, and (c 
the derivation of optimal strategies based on 
the goals set for the student. The examples 
considered here deal with each of these factors 
and point out the issues that arise. 

It has become fashionable in recent years F 
criticize learning theorists for ignoring E. 
prescriptive aspects of instruction, and som 
have argued that efforts devoted to the 
laboratory analysis of learning should be 
redirected to the study of learning as it occurs 
in real-life situations. These criticisms are 2d 
entirely unjustified for in practice psychologist 
have too narrowly defined the field of learning, 
but to focus all effort on the study of complex 
instructional tasks would be a mistake. Some 
successes might be achieved, but, in the long 
run, understanding complex learning situations 
must depend upon a detailed analysis of hg 
elementary perceptual and cognitive processe 
that make up the human information handling 
System. The trend to press for relevance 9 
learning theory is healthy, but if the surge” 
this direction goes too far, we will end up with 
à massive set of prescriptive rules and n9 
theory to integrate them. 

It needs to be emphasized that the inter- 
pretation of complex phenomena is prob 
lematical, even in the best of circumstances: 
The case of hydrodynamics is a good example 
for it is one of the most highly developed 
branches of theoretical physics. Differentia 
equations expressing certain basic hydro- 
dynamic relationships were formulated bY 
Euler in the eighteenth century. Special case? 
of these equations sufficed to account for ? 
wide variety of experimental data. These 
Successes prompted Lagrange to assert that 
the success would be universal were it not for 
the difficulty in integrating Euler’s equations 
In particular cases, Lagrange’s view is still 
widely held, in spite of numerous experiments 
yielding anomalous results, Euler's equations 
have been integrated in many cases, and the re- 
sults were found to disagree dramatically with 
observation, thus contradicting Lagrange’s 
assertion. The Problems involve more than 
mere fine points, and raise serious paradoxes 
when extrapolations are made from results 
obtained in the laboratory to actual conditions. 


" 


The i : : 
ee one quotation from Birkhoff (1960) 
m Strike a sympathetic chord among those 
g to relate psychology and education: 
The; 
Bit baradoxes. have been the subject of many 
Century. fi Thus, it has been said that in the nineteenth 
engineen uid dynamicists were divided into hydraulic 
and i inn observed what could not be explained, 
hot be Dunn: who explained things that could 
Survivo, x served. It is my impression that many 
Ts of both species are still with us [p. 26]. 


ee on learning appears to be in a 
cemed Tp Educational researchers are con- 
interprete : experiments that cannot be readily 
Concepts, in terms of learning theoretic 
velo a while psychologists continue to 
only p heories that seem to be applicable 
opefull Es phenomena of the laboratory. 
ridge oe work of the sort described here will 
for a th is gap and help lay the foundations 
* theory of instruction. 
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TWO INTERPRETATIONS 


OF BROWN'S HYPOTHESIS 


FOR THE RISKY SHIFT 
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University of Houston 


In the growing literature on the risky shift, two different interpretations of 


Roger Brown's risk-as-valu 


interpretation. 


The most persistent and popular interpre- 
tation of the group-induced shift toward risk 
is Roger Brown's (1965) risk-as-value hy- 
pothesis. This view makes two assumptions: 
(a) that moderate risk is a widely held cul- 
tural value and (5) that this value leads indi- 
viduals to want to be at least as willing as their 
peers to take risks. When a group of such per- 
Sons meets and discusses matters of risk taking, 
some discover that their own positions, rela- 
tive to those of Others, are not as risky as 
they had thought, and they shift toward 
greater risk in order to achieve the relative 
position that they value. 

Many authors interpret Brown's hypothesis 
to say that individuals view themselves as 
and desire to be more risky than their peers 
(e.g. Jellison & Riskind, 1970; Levinger & 
Schneider, 1969; Teger & Pruitt, 1967; Wal- 
lach & Wing, 1968), Furthermore, two major 
reviews of research on the risky shift (Dion, 
Baron, & Miller, 1970; Vinokur, 1971) both 
used this formulation. In contrast, Clark 
and Willems (Clark, 1971; Clark, Crockett, 
& Archer, 1971; Clark & Willems, 1969; Wil- 
lems, 1969; Willems & Clark, 1969; Willems 
& Clark, 1971) and Vidmar (1970) are the 
only investigators who have stated consistently 
in their published papers that the cultural 
value of risk leads individuals to view them- 
selves as being at least as willing as their peers 
to take risks. Wallach, one of the most fre- 
quent contributors to the area, has shifted his 
usage from the “more risky” interpretation 
(Wallach & Wing, 1968) to the “at least as 


2 Requests for reprints should be sent to Russell 
D. Clark III, Department of Psychology, Florida 
State University, Tallahassee, Florida 32306. 


€ hypothesis have been formulated. The value 
placed on risk is to be (a) more risky than other 


ky. Most investigators have advocated the form 
present empirical data provide a clear basis for choosi 


persons or (b) at least as 
er view. However, the 
ing the at least as risky 


risky" interpretation (Wallach & Mabli, 
1970). Thus, of the three major current re- 
views, two (Dion et al., 1970; Vinokur, 1971) 
use one formulation, and one (Clark, 1971) 
uses the other. The purpose of this note is to 
highlight several arguments in favor of Clark’s 
usage. 

One step toward settling the issue is to 
refer to Brown (1965). Tn the primary state- 
ment of his risk-as-value hypothesis, Brow? 
reviewed some unpublished data and con- 


cluded: “Not one subject guessed that these 
others would answer more riskily than them- 
selves; 


they guessed the others to be the 
same as themselves or more conservative [D- 
700]." Then Brown (1965) stated his risk- 
as-value postulate: «Tt looks as if each per- 
son answering as an individual conceives him- 
self to be a£ least as risky [italics added] a8 
the average of a reference group [p. 700].” 

Brown notwithstanding, the distinction be- 
tween more risky and at least as risky may 
appear to be a minor one. However, since it 
can be shown that the distinction has pro- 
found theoretical, empirical, and perhaps even 


practical implications, the record should be 
Set straight, 


Theoretically, the two i 


i nterpretations lead 
to very different 


embers of groups 


are homogeneous 
risk because each 


groups should not 
hey would discover 


62 


TWO INTERPRETATIONS OF RISKY SHIFT 


oro Vd shiíts in homogeneous groups 
B E inte nd them in heterogeneous groups. It 
and m to point out that while Willems 
NS ts EL interpreted this result as 
et al (in rown’s (1965) hypothesis, Dion 
E oreet press), because they adopted the 
results d m risky view, interpreted these 
Pothesis. isconfirming the risk-as-value hy- 
tog thermore, if the more risky interpreta- 
n € correct, then the average risk levels 
ine oll seg escalate continuously over 
tisk oe il they reached the ceiling of the 
Want to e, because each group member would 

b oe ahead of the pack” on risk. 
effect "i ind, instead, is the kind of ceiling 
Would at the at least as risky interpretation 
group predict: The average risk level after 
initia] sa almost. never exceeds the 
d E level of the riskiest member, which 
risk y below the highest possible level of 

(Clark, 1971). 
self " existing empirical data on riskiness of 
east a relation to others also favor the at 
Seven a risky view. We have found, across 
fects amples totaling approximately 700 sub- 
E rom the Midwest, Southwest, and 

Prot that a stable and predictable 7076 
ach m responded to the Kogan and Wal- 
(the E 964) . choice dilemmas questionnaire 
terms v widely used measure of risk) in 
Broup; ^ being at least as risky as peer 
Bonde whereas approximately only 40% re- 

Finall in terms of being more risky. 

Bener 7 y, if we envision a time when the 
€ ality of the risky shift phenomenon has 
ife established and its coordination to real- 
oe mons has. been worked out, we can 
si cA practical implications as well. Con- 
Hm ow different would be the predictions 
ee one for social engineering if 
Broups rs of juries, investment firms, gambling 
WEM A menica giaenortic teams, fire depart- 
Bangs’ po VR A: es eM and adolescent 
Reon, all P o be more risky than their 
rather than aż least as risky. 

Until recently, the literature could accom- 
Modate both interni area but with the ap- 
pone of the Clank Gon, and the study 

illems an : ), the distinc- 
tion becomes more important. It should be 
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clear that, in terms of origin and theoretical 
and empirical tenability, Clark is on firmer 
ground in his rendering of the hypothesis 


than are either Vinokur (1971) or Dion et al. 
(1970). 
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Subjects estimated average val 
or graphic ratings. These num 
model. Functional scaling yiel 
jective angle. The numerical 
Kruskal’s monotone analysis 


ds a lin 
data are 
of varian 


This allows a reconstruction of the original metri 
ordinal information, illustrating the power of Mi 


tions of MONANOVA in testing the 


Functional measurement procedures have 
been useful in the study of stimulus integra- 
tion (e.g. Anderson, 1971; Shanteau?; Weiss 
& Anderson, 1969). The subject is required to 
integrate several informational stimuli into 
a single judgment, and a primary theoretical 
problem is the nature of the integration rule. 
The integration rule itself involves two scal- 
ing problems: measuring the subjective values 
of the response and also of the stimuli. Func- 
tional measurement provides a simple basis 
for the simultaneous solution of these three 
problems (Anderson, 1970, Figure 1). 

All this work has used numerical response 
measures which, in the quantitative tests, 
need to be on equal interval scales, Simple 
rating scales have worked surprisingly well, 
but some response measures will not ordi- 
narily be interval scales, Functional measure- 
ment allows for a monotone transformation 
to rectify the response scale (Anderson, 
1962b; Bogartz & Wackwitz, 1971). This 
procedure utilizes whatever metric informa- 
tion is in the measured response, 

An extreme case arises when the Overt re- 
sponse is in the form of ranks, Of themselves, 
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ue of angle pairs using magnitude estimations 
erical response data follow 


NORMAN H. ANDERSON 
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a simple averaging 
subjective and ob- 
k orders, and J. B. 
ANOVA) procedure is applied. 
c information from the strictly 
ONANOVA in scaling. Limita- 
g model are discussed. 


ear relation between 
then reduced to ran 
ce (MON. 


underlyin 


the ranks contain no metric information, and 
it might seem impossible to derive any. How- 
ever, fundamental work by Shepard (1962; 
1966) and by Kruskal ( 1964, 1965) has dem- 
onstrated the contrary: with sufficient con- 
straints and assumptions, rank order tech- 
niques can, in certain respects, approach the 
power of interval methods, The present report 
Supports the Shepard-Kruskal approach by 
demonstrating an equivalence between func- 
tional scales obtained from numerical re- 
Sponses and scale values derived from strictly 
ordinal properties of the same data. 


JUDGMENTAL TASK AND Mopkr 


A simple task of 
was used: Subjects 
angles and 
inclination, 
the subjecti 
the subjecti 
a factorial 
to the two 


psychophysical integration 

Were presented with two 
asked to estimate their average 
The obvious model assumes that 
ve response is just an average of 
ve values of the inclinations, With 
stimulus design, the overt response 
angles in Cell éj would then be 


Ry = ws; + (1—w)t; [1] 


Where s; and t; are the subjective values of | 
the row and column stimuli, and w and 1 — w 
their relative weights. Unequal weighting can 
handle order or position effects, 

Two properties of th 
fundamental im 
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| &stimati 
ation, as has been noted (e.g., Garner & 


) 
Creel 
alia 1967; Shepard, 1966), lacks such 
c LM tonal base. The simple psychophysi- 
station task, despite its apparent trivi- 


alit 2 
( M a basic theoretical role to play 
tio Anderson, 1969). Simple integra- 


Mitaske 3 
alloy, "E. it should be added, do not always 
W Simple models, Thus, Birnbaum, Par- 


EE 


Ucci ‘se 
(1970) m Gifford (1971) and Kreuger 
ound discrepancies from simple mod- 


els 
fpei ar aging and adding two lengths, 
e 
Euh esa ig model, if successful, 
i m Es Sii e of the stimuli simply 
actoria] ie nc eed, the row means of the 
ueg sign estimate the subjective val- 
the row stimuli on an equal interval 


Sca 
le (Anderson, 1962). 


EXPERIMENTAL PROCEDURE 


T : 
E Subject was presented with cards con- 
N 8 two angles, constructed according to a 
ir actorial design. His task was to judge 
| ke erage inclination using two response 
| is Brephic ratings, and magnitude esti- 
Gi . 
aed rating response. Each response was 
rur E a horizontal line, 20 millimeters 
2 s | parallel to the long edge of a 137 
Stimuli illimeter sheet of paper. Two anchor 
thi ds Were present throughout this part of 
egre beriment, One had 10-degree and 20- 
lez angles, the other had 160-degree and 
R kesre angles. The subject was told that 
here 'nchors corresponded to positions “about 
ende 2 centimeters from the left and right 
; Of the scale, respectively. 
wig, enitude estimation. A standard stimulus 
Wag E angles 60 degrees and 120 degrees 
Ment da present in this part of the experi- 
inclin The subject was told that the average 
lop ation of the standard was to be called 
a and that each stimulus was to be judged 
erms of its ratio to the standard. 
Stimuli, The 5 X 5 design yielded 25 angle 
"irs, The left angle had the values 15, 45 
3, 105. and 135 degrees; the jj Xin 
, ; e right angle 
ad the values 30 60, 90, 120, and 150 de- 
Brees, Each angle Was defined by two seg- 
Ments of 30-millimeter length, with vertex 
One segment x 
toward the left- of each angle 
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was horizontal, 42 millimeters from the lower 
edge of the long side of the 127 X 203 milli- 
meter stimulus card. 

Procedure. The data reported here are 
from the second and fourth sessions of a 
five-session experiment, the other sessions of 
which were concerned with similar judgments 
of grayness, In each session, the subject 
judged four replications of a group of single 
angles, followed by four replications of the 
25 angle pairs under one response mode. The 
eight subjects received $1.87 per hour. Trials 
took approximately 15 seconds for magnitude 
estimation, about 5 seconds longer for the 
graphic rating since the experimenter read 
the response to the nearest millimeter on 
each trial. 


RESULTS 


Averaging model. Figure 1 plots the raw 
data means for the two response conditions. 
The right-hand angle is on the horizontal axis, 
and the five curves correspond to values of 
the left-hand angle. The averaging model pre- 
dicts that these curves should be parallel, and 
this is approximately the case. The graphic 
ratings are a bit more regular than the mag- 
nitude estimations, a recurrent finding in the 
writers’ research program. The plot of geo- 
metric means of the magnitude estimations 
gave virtually the identical picture. 

The statistical test of parallelism is given 
by the two-way interactions in the analysis 
of variance. These were nonsignificant, with 
F —.91 and 1.31 (df= 16/112), for graphic 
and magnitude ratings, respectively. Overall, 
the data follow the model quite well, though 
deviations in particular subjects or in particu- 
lar components of the interaction cannot be 
ruled out. 

Nonmetric rank analysis. Since the raw 
data appear reasonably additive, it is appro- 
priate to ask whether they can be recon- 
structed from knowledge of the rank orders 
alone. Accordingly, the 25 responses within 
each replicate for each subject were ranked 
and fed into Kruskal’s (1965) MONANOVA 
computer program. This program finds that 
monotone transformation which, in effect 
makes factorial data maximally additive, Fit- 
ted values were computed for each replicate 
ior each subject. 
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ANGLE ON RIGHT 


Fic. 1. Raw data means for the two response conditions 


The means of these fitted values are in 
Figure 2, plotted in the same manner as Fig- 
ure 1. These reconstructed data appear even 
more parallel than the raw data, reflecting 
the success of the additivity-inducing trans- 
formation. 

Stimulus scaling. According to functional 
measurement theory, the marginal means of 


the factorial desi 
of the 


stimuli are linear] 
1 y relat 
averaging model, Ui ed. Because of 


responding linear re 
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TRANSFORMED RANK MEANS 


< 


TRANSFORMED RANK MEANS 


Fic. 


ae response and the mean physical angle, 
B Sistent with the work of Miller and Shel- 
n (1969) on average inclination. 
hs t is important ae whether the trans- 
Tmed ranks aNd Y recover the original 
Metric information. “O° additivity in the re- 
Constructed dat? e Aarantee this with 
a small stimulus ated from Geo ely, scale 
Values were est! reconstructed 


2. Fitted data means for two response co 
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LINE MARK RATING 


ANGLE ON RIGHT 
nditions. 


e 2 in the same way as for the 
original data of Figure 1. These two sets of 
scale values are compared in Figure 3. The 
left-hand angle was chosen arbitrarily, and 
the marginal raw means plotted on the hori- 
zontal, with the transformed rank means on 
the vertical. Except for a reversal in the mag- 
nitude estimation data for one subject, the 
curves are approximately linear. That d 


data of Figur 


NS 
MARGINAL TRANSFORMED RANK MER 


Fic. 3. Comparison of two sets of scale values, 


that the rank analysis has recovered the 
original metric information, 


Discussion 


nmetric MONA- 
positive side is the 
from the ranks 
ation of the raw 
Í course, in view 


surement, 


This last consideration brings out certain 
limitations of MONANOVA, both technical 
and substantive. At a substantive level, the 
analysis is completely dependent on the as- 
sumption of additivity. If the additive model 
does not apply, then the MONANOVA scal- 
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ing will not in general be valid; interval 
scaling from ordinal data requires knowledge 
of the appropriate model. And at the techni- 
cal level, unfortunately, the nonmetric anal- 
ysis makes it difficult to test whether the 
basic model is Correct. Two main cases re- 
quire brief comment. 

1f only rank orders are 


sonable assessment of response variability 
Seems possible, Wi 


th suitably spaced stimuli, 
for instance, different replications must be 
expected to yield identical rank orderings. 
No variability estimate is then available. 
More generally, any estimate of variability 
would depend on 


stimulus spacing as well as 
true response variability, 


MONANOVA is not limited to rank order 
data, but May also be applied to numerical 
responses, A transformation based on cell 
means would then allow a valid estimate of 
within-cel] response variability. However, an 
unknown number of degrees of freedom are 


available, no rea- 


RANK ORDER DATA 


sed up so that a valid test would still not be 
ilable. 


EV used with preliminary data to 
icia; e form of the transformation. In par- 
be pe random half of the data could 
other h m define the transformation, the 
tively alf to test goodness of fit. Alterna- 
oce ie series (Anderson, 1962b; 
aM UN ackwitz, 1971) allows at least 
P Pproximately valid test. 
M short, the MONANOVA technique is 
E Paver rul for the purpose of scaling, but 
- applie it is known that an additive model 
Dn. It is less effective at determining 
his à er or not such a model does apply. This 
sid Serious problem because there is con- 
g erable evidence for averaging processes in 
ent and averaging models are additive 
Y under certain restrictions. 
Bes he functional measurement approach has 
i Bou. primarily concerned with the judgment 
q odel itself, additive or nonadditive. Scaling, 


of stimulus and response, is important, 
in the 


hye tainly because it is functional 
“Ucidation of the integration model. 
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HOW BLIND IS BLIND? 
A SIMPLE PROCEDURE FOR ESTIMATING OBSERVER NAIVETE 


WILLIAM W. BEATTY 


North Dakota State University 


A simple procedure is described ior estimating the naiveté 


Observers with respect to their know 


Single and double blind procedures are 
widely employed to control for the effects of 
suggestibility in patients receiving pharmaco- 
logical or other forms of therapy. They are 
also used to prevent observer biases from dif- 
ferentially influencing the results of studies 
where measurement of the dependent variable 
cannot be conveniently achieved by the use 
of automated equipment, 

While the necessity for using judgments of 
human observers as the principal data in 
an investigation is probably more frequent in 
clinical psychology and other applied areas, 
many dependent variables of interest to ex- 
perimental psychologists are typically mea- 
sured observationally. For example, in the 
1968 volumes of the Journal of Comparative 
and Physiological Psychology, 29 articles (in- 
cluding studies of sensitivity to electric Shock, 
reflex fighting, imprinting, and maternal be- 
havior) employed judgments of human ob- 
Servers as a primary source of data. In 22 oí 
these studies no mention was made of whether 
the observers were aware of the treatments 
received by the subjects, Seven reports stated 
that the observers were blind, but in no case 
was any attempt made to determine whether 
the observers were in fact unaware of the 
treatments received by the subjects. Since 
most observational techniques require sophis- 
ticated observers, it is not unlikely that 
“blind” observers may discover the treatment 
conditions of the subjects through some leak 
in laboratory security. Moreover, sophisti- 
cated observers are likely to be aware of the 


! Requests for reprints should be sent to William 
W. Beatty, Department of Psychology, North Da- 
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("blindness") of 


ledge of the experimental treatments re- 
ceived by subjects whose behavior they are scoring. 


to assessing the possibility of observer bias in clini 
where judgments of human observers represent the 


Such information is relevant 
cal and experimental studies 
Primary data. 


purpose of an experiment even if they are 
not explicitly informed of it, and, by observa- 
tion of side effects of treatments on the ap- 
pearance or behavior of subjects, they may 
be able to identify the treatments that the 
subjects have received. ; 

Since the cues that observers may make 
use of may be subtle and therefore difficult t° 
identify, or unavoidable consequences of the 
experimental treatments, attempts to contro 
this potential source of observer bias are Un- 
likely to be successful. However, it is rela- 
tively simple to determine whether or not the 
observer is really aware of the treatments sub" 
jects have received, Merely by asking the ob* 
Server to guess the treatment combination® 
each subject has received and by comparing 
the frequency of correct identifications 0P- 
tained to that expected by chance, one can 
estimate whether or not the observers were 
in fact naive. If à chi-square test reveals that 
the observers were able to identify the treat- 
ment conditions received by subjects signifi- 
cantly more often than expected by chance 
the possibility of observer bias should b€ 


considered in interpreting the results of the 
investigation, 

A recent stud 
provid 
this 


study (Beatty & Beatty, 1970) 
es an illustration of this technique. 1g 
experiment the Sensitivity to electric 


a modificati 


dure, Although the Observer was nominally 
blind, the hormone treatments produced 
changes in body Weight, in phallic length, and 
in the texture and appearance of the animals’ 
coats that could have provided clues for the 


kas 


identificar: 

P Ei ition of the treatments that the sub- 
Observer E. To assess this possibility, the 
Nation of anben to guess the exact combi- 
Y chance pona each subject received. 
Pected to i the observer would be ex- 
Petimental rectly identify the subjects’ ex- 
Beneral, or ao ia | out of 8 times in 
e obse : iis times in this case. In fact, 
(23%) i guessed correctly 18 times 
rectly A in this case the observer cor- 
Ubjects one the treatments received by 
have been snificantly more often than would 
isl, e expected by chance (x? = 7.97, d 
\ Server B 01), and the possibility that ob- 
COhside 45 influenced the results must. be 


Nered, 

Observer measurement of the so which 
ve i. naiveté has been ac. not 
Vide orae of observer Des d 
aluatio ormation that is useful 10r the 
techni y of studies using observational 
Objective The desirability of achieving more 
les is iy | marec nage of dependent varia- 
Consi S M. but many variables of 

e interest to psychologists cannot 
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be measured except by human observers. The 
simplicity of the present technique. should 
make it attractive to workers who depend on 
observational measurements. 


A similar approach could be used to deter- — 


mine the degree of naiveté of patients in phar- 
macological studies. This procedure would 
seem useful in such studies, since many drugs 
produce changes in autonomic functions (e.Z., 
od pressure) that do not result 
tment. Such changes could 
the ex- 
the ef- 
uggesti- 


heart rate, blo 
from placebo trea 
alert the patient that he is receiving 
perimental treatment, thus reducing 
fectiveness of placebo controls for s 
bility. 
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LOOFT? 
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ng to the concept of egocentrism are organized 


Most research and theorization 


theorization has concerned the adoles- 


isting literature pertaining to the major 
and senescence—is found to be directly 


the notions of rigidity and 
disengagement, all of which have 
process, are reinterpreted as either 


ng 
tricity in later life. Several 


Foregoing self, the universe grows I. 
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Er is the position of this article that our 
à derstanding of human behavior and devel- 
Dment will be considerably advanced when 


pcarch is conceptualized, conducted, and 
erpreted within the frame of reference s 
t the 


aking into accoun 


€ life span, thereby t 
hange that character- 


ja tinuous processes of c l 
au all behavior. By no means 15 the present 
" moe the first to call attention to the merits 
P: the life-span approach (cf. Bayley, 1963; 

Tessey & Kuhlen, 1957), but few systematic 


attempts at formulating theory and research 
been produced to 


Within this framework have 
ate. The recent West Virginia Conference on 
Me-Span Developmental Psychology was one 
thi ble endeavor intended to stimulate work in 
Is area (see Goulet & Baltes, 1970; Hooper, 
b, The present article is intended to pro- 
te s s conceptual framework for further sys- 
Matic efforts in life-span psychology. 
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Specifically, this article uses the concept of 
egocentrism as the focal element for organiz- 
ing and interpreting existing theory and re- 
search in a life-span framework. A strong case 
can be made regarding the influence of ego- 
centrism in the lives of members of the human 
species, both individually and collectively. 
Piaget (1962) has emphasized that a major 
portion of the developmental energies within 
the individual is invested into the process of 
overcoming his egocentric reference system. 
Piaget has even further suggested that egocen- 
tricity of thought—the illusions caused by the 
immediate point of view—has perhaps been 
the central problem in the history of human: 
affairs. An attempt is made here to extend the 
egocentrism concept, which heretofore has 
been associated primarily with the early years 
of life, to adulthood and senescence, and to 
present a framework for interpreting the man- 
ner by which an individual's lifelong interac- 
tion in the social sphere modifies both his 
cognitive and affective modes of functioning. 


Tur CONCEPT OF EGOCENTRISM 


m has been à central concept in 


trist 
Egocen tal psychology. The term 


cognitive developmen 


ociation, Inc. 


Lx d 


Piaget (1928) put it this way: 


What then gives rise to the need for verification? 
Surely it must be the shock oí our thought coming 
into contact with that oí others, which produces 
doubt and the desire to prove. . . , The social need 
to share the thought of others and to communicate 


our own with success is at the root of our need for 
verification [p. 204]. 


It is clear, therefore, that within the Pia- 
getian system the occurrence of communica- 
tion conflicts is a necessary condition for in- 
tellectual decentration. However, the state- 
ments above suggest that the remission of 
€gocentrism is more than just a cognitive phe- 
nomenon. The disequilibrium initiated by con- 
flicts in social exchange has an affective com- 
ponent as well as the generally recognized 
cognitive component. As Langer (1969a) has 
pointed out, change seems to occur only 
the child feels, consciously or unconsciously, 
that something is wrong. Therefore, both af- 
fective and organizational (intellectual) dis- 
equilibrium are necessary conditions for the 
child’s engagement in the adaptive, construc- 
tive mental activities that comprise the sources 
for cognitive change and development.’ 

Feffer (1959, 1970) has provided a detailed 
theoretical statement that has important im- 


plications for the egocentrism/social interac- 
tion issue. His positio 
centering concept pro 
internal cognitive ore: 


n gnit ganization and the cogni- 
tive organization an 


when 


esses, or at least p 
volved in both impersonal co 
object) and interpersonal 
person) (Feffer, 1970), 
Furthermore, according 
CMM rein al 
to the structuring of event 
of cognitive maturity. T) 
follows: The dovetailing o. 
in effective social interaction demands that 
each participant modify his intended behavior 
in anticipation of the other’s reaction to this 
behavior. In order to anticipate accurately 


to Feffer, this de- 
SO can be applied 
S at different levels 
he argument is as 
f responses involved 


5 Langer (1969a) has 
sion of the notion of di 
developmental change. 


provided an excellent discus- 
sequilibrium as a source for 


WILLIAM R. LOOFT 


this reaction, one must be able to see his in- 
tended behavior from the perspective of the 
other person, but at the same time he must 
also view his intended action from his own 
perspective. The cognitive organization of an 
individual capable of effective social interac- 
tion can be interpreted as one in which dif- 
ferent perspectives are considered simultane- 
ously in relation to each other such that the 
distortion engendered by a given viewpoint (or 
centering) is equilibrated or corrected by 
another perspective. In contrast, a child who 
is able to focus only sequentially upon his be- 
havior from a single perspective at a time will 


have difficulty in appropriately modifying h 
responses. 


To summarize, the significance of social life 


for cognitive development rests on the con- 
ceptualization of social interaction as a neces- 
sary condition for transition from one devel- 
ther. The essential differ- 
getian view of the value 
and the social learning 
former, social contacts 


Childhood €gocentrism assumes different 
forms as the chi 


EGOCENTRISM AND SOCIAL INTERACTION 


, 1s the practical dissociation of these poles and 
the consequent formation of the object concept 
and the differentiation of his own ego. 

2. The preoperational child (2-7 years) dis- 
Plays a new capacity for representation (which 
Was the element that released the infant from 
object egocentrism), but it is this element that 
now ensnares him in egocentricity with re- 
Spect to symbols. This type is especially evi- 

ent in the child's linguistic behavior, for he 
Es to assume that words carry much more 

-, Ormation than they actually do. Thus a 

cil ack of differentiation exists between the 

_hilg’s own viewpoint and those of other per- 
m The breakdown of representational ego- 

Em occurs with the emergence of con- 

“te operational thought. At this time the 

Id gains facility in dealing with two ele- 

Ents or relations simultaneously, and there- 
aa he can retain both the symbol and its 

; tent in his mind at the same time and thus 

'stinguish between them. 

n. The third form of egocentrism is evident 
School.age children as they acquire con- 


iy operational thought. At this time, when 
© child is mastering classes, relations, and 
indntties, egocentrism is manifested in his 
ability to differentiate accurately between 

| Rental products (resulting. from his newly 
Wiited operations) and perceptual givens. 
e en the school child constructs a hypothesis, 
b Naturally assumes this is a product imposed 
€ external data rather than a zeant of ms 
| ather than change his 


Wn 
Chi » 
hilq Will reinterpret th 


it : is, T. 
m this hypothe he emergence of formal 
b ial stance. wi t in early adolescence, this 
v tational though eventually breaks down. 
The of egocentric s the arbitrariness of his 
€ person d o and learns to separate 
fatal construc! | phenomena. (Another 
hem from perce? which appears with the 
wm of ene e js discussed in a subse- 
Uset of adoles! 
Quent section-), the discussion above, the 
As implied e form of egocentrism to 
from ^. jp a dialectic fashion in 
t the enda Structures 
r a lower form of 
su pannel q from of ego- 
a ae the child a cs sare that entangle 
e ic form. 
Centrism are P egocent™ From a de- 


him in a I! 


transition pla 
another takes © tha 


velopmental perspective it seems legitimate to 
regard egocentrism as a negative by-product of 
any emergent mental system, for it produces a 
new set of unrealistic, nonobjective repre- 
sentations of the world at each newly achieved 
level of thought. 


Egocentric Speech 


A primary manifestation of child’s egocen- 
trism is found in his language behavior. The 
concept of egocentric, or “private,” speech has 
been the subject of a considerable amount of 
theorization and research; the discussion here 
only adumbrates this phenomenon. 

Piaget (1926) categorized children’s spon- 
taneous speech productions into two major 
classes (and, as is his wont, into several sub- 
classes within each major class). *Egocentric 
speech" is speech that whether uttered in soli- 
tude or in the presence of others, is judged to 
lack a primary communicative aim. There 
seems to be no attempt on the part of the 
child to take the role of the listener and hence 
to adapt the message to the listener's informa- 
tional needs or input capacity. Indeed, there 
is no attempt even to make sure the listener is 
listening. Piaget stressed that while the young 
child's “egocentric speech reflects a lack of 
cognitive skill, it more fundamentally reflects 
a lack of “social will” to communicate. “So- 
cialized speech,” on the other hand, applies to 
utterances that do seem to reflect a genuine 
communicative orientation. This communica- 
tion is characterized by the child’s very real 
attempts to inform the listener, to persuade or 
to coerce him to some course of action, Piaget 
further postulated that extensive social inter- 
action, especially with peers, is the necessary 
element to bring about the displacement of 
egocentric speech with socialized speech. 

Not unlike many other childhood phenom- 
ena that Piaget described, the notion of ego- 
centric speech has become a focal point for 
empirical verification or refutation by other 
researchers. Considerable controversy contin- 
ues to characterize this issue. Much of the 
controversy stems from definitional concerns 
Alternative views or expanded delineations of 

private speech have been offered by Vygotsk 
(1962), Werner and Kaplan (1963) "Fla i 
(19662), and Kohlberg, Yaeger, and Hjet- 
holm (1968). Furth (1969) has contributed 
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to the controversy by essentially dismissing 
the concept altogether. He asserted that terms 
such as egocentric, private, and inner speech 
have been used with vague and unanalyzed 
meaning. While acknowledging that many 
children talk to themselves in noncommunica- 
tive situations, he nevertheless insisted that 
the social use of language is always foremost. 
“No normal child at any period of develop- 
ment uses language primarily for purposes of 
self-communication [Furth, 1969, p. 118].” 
Other major controversies have concerned 
the frequency and the function of these speech 
forms. The high frequencies of egocentric pro- 
ductions reported by Piaget (40%-70% of 
the utterances of children aged 5-6 years) 
have been refuted by some (e.g., McCarthy, 
1930) and Supported by others (e.g., Smith, 
1935; Weir, 1962). Disagreements over the 
function or form of private speech have been 
raised by Vygotsky (1962), Flavell and asso- 
ciates (Flavell, 1966a; Flavell, Beach, & 
Chinsky, 1966: Flavell, Botkin, Fry, Wright, 
& Jarvis, 1968), and Kohlberg et al. (1968). 
Kohlberg et a]. (1968) have presented a de- 


developmental hierarchy containing five levels 
of progression; this hierarchy represents an 
integration of the theoretical formulations of 


Piaget (1926), Mead (1934), and Vygotsky 
(1962). 


1970; Moscovici, 
and the form of 


Y susceptible 


other persons 
and the nature by 


to the degree of familiarity with 
present, the social context, 
which he is observed, 


Investigations of Communicative and 
Interpersonal Skills 


The theoretical notions concerning ego. 
centrism, social interaction, and related con- 
cepts in children have generated a spate 
of empirical investigations. The categorical 
names under which these research efforts fall 
include studies of empathic ability, role-taking 
skills, and verbal communication effectiveness, 
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to name a few. In an early review of the role- 
taking-skills literature, Sarbin (1954) at- 
tempted to identify the essential components 
of interpersonal behavioral phenomena. In 
accordance with Piaget and others, Sarbin 
concluded that the essential element in any 
sort of skill sequence in role taking seems to 
be a process by which the individual somehow 
apprehends certain attributes of the other 
individual. Of necessity these must be infer- 
ential attributes (rather than directly pen 
ceptible attributes): needs, intentions, opin- 


ions, capacities, limitations, and so on. Sarbin. 


proposed that the estimate of these attributes 


formed by the role taker or the effective com- 


municator must be a synthesis of two sources 
of information: (a) knowledge of people and 
their behavior in Various situations and (b) 
perceptual input from the overt behavior of 
the other person or from other cue sources 1n 
the immediate situation. However, Brown 
(1965), in his encoding-decoding analysis of 
interpersonal Communication, insisted that the 
ability to control the lexicon and the grammar 
of a language is a third necessary component. 

Only a few of the major areas of research 
endeavor related to this topic are touched 


ing, at least in relation 
sion, was an indication 
when speaking, 
with that of the 
situations. This con 
regularly with age, 


Tn addition to the tasks used by Flavel] et 


EGOCENTRISM AND SOCIAL INTERACTION 


al, ingenious experimental procedures have 
been devised by other investigators to study 
the egocentrism/role-taking issue. Cowan's 
(1966) task, for example, obtained measures 
of cognitive egocentrism for each child on a 
task adapted from Piaget’s “three mountain 
Problem.” Subjects were then paired for par- 
Ucipation in a social interaction task in which 
only oral cues (the subjects could not see 
€ach other) were allowed in order to achieve 
& common goal. From this task were obtained 
Measures of communication efficiency, ego- 
Centric language, and the strategies of the 
Communication system established by the par- 
ticipants, Performance in this situation by 
Nonegocentric pairs has been found to be far 
Superior to that of egocentric or mixed pairs. 
Cowan concluded that these data suggest that 
the notion of egocentric languages provides 
& useful conceptual tool for analyzing the link 

etween the structural properties of the indi- 
Vidual child and the formal properties of his 
Social interaction. 

A widely used procedure for studying refer- 
ential communication is the “stack-the-blocks” 
Same (Glucksberg, Krauss, & Weisberg, 
1966). One child, designated as “speaker 
and seated opposite a "listener" he cannot 
See, must communicate to his partner how to 


ks, et ;hich 

Mack a series of wooden blocks, pos bae 

“Picts a different visual design. Per x: ne 
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Petters ( 1559) Role Taking 
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found the expected improvement in Role 
Taking Task performance with increasing age. 

Other studies investigating various aspects 
of role-taking disposition and referential com- 
munication abilities in children include Alvy 
(1968), Burns and Cavey (1957), Cohen and 
Klein (1968), Elkind (1961), Flapan (1968), 
and Sullivan and Hunt (1967). 


EGOCENTRISM AND SOCIAL INTERACTION 
IN ADOLESCENCE 


Adolescence in cognitive developmental 
theory is marked by the acquisition of formal 
operational thought. This mode of thinking is 
characterized by two major abilities, which 
are (a) the ability to think about one's own 
thinking and (5) the ability to recognize pos- 
sibilities as well as actualities. Yet these same 
higher forms of thought, which were instru- 
mental in eliminating the egocentricity of 
concrete operational thought, now immerse 
the individual in new forms of egocentricity 
(Elkind, 1967; Piaget, 1967). Parallel to his 
ability to conceptualize his own thought, the 
person now also has the ability to conceptual- 
ize the thought of others. According to 
Elkind (1967), “It is this capacity to take 
account of other people's thought, however, 
which is the crux of adolescent egocentrism 
[p. 1029]." Thus, the adolescent fails to dif- 
ferentiate between the events to which his 
own thought is directed and those about which 
others are concerned. Undoubtedly the rapid 
physical and physiological changes occurring 
within him contribute to his self-concern: 
psychoanalytically oriented writers have lone 
noted the resurgence of narcissism and seli- 
absorption in the adolescent period (cf. Blos, 
1962; Sullivan, 1953). Furthermore, the ado- 
lescent. assumes that others are as obsessed 
phe Outward appearance and behavior as 
ability Pre As opposed to the child's in- 

3 ake the other person's point of 


view, the adolescent “tak 
: akes the other person’. 
point of view Elkind, 


audience accounts for 
and his personal fable 
n the uniqueness of his 


his self-consciousness 

t z^ 
Stems from his belief ir 
own experiences, 
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These forms of adolescent egocentrism do 
not, in the main, characterize adult thought, 
which suggests that some mechanism operates 
to dispel them in later adolescence. In this 
theoretical framework, it would appear that 
formal operational thought itself, in conjunc- 
tion with the adolescent's interaction in a 
social world, leads to the dissolution of his 
egocentrism. When the adolescent thinks 
about his own thoughts, almost as if these 
thoughts were objects, he becomes able to 
Tecognize the difference between his own pre- 
occupations and concerns and the concerns of 
other people. Social interaction plays a major 


role in this process. According to Piaget 
(1967): 


Adolescent social interaction . . . is aimed primarily 
at discussion. Whether in twosomes or in small 
coteries, the world is reconstructed in common, and 
the adolescent loses himself in endless discussion as 
& means of combating the real world [p. 68]. 


Thus, adolescent egocentrism can be Seen 
to be overcome on two dimensions, Cogni- 
tively, this Process occurs as a result of the 
eventual differentiation between one's own 
preoccupations and those of Others. Affec. 
tively, this occurs as the individual gradually 
recognizes and integrates the feelings of others 
with his own feelings, 

Little actual research has been 
with adolescents that 
centrism/social i 
exception is a 
which i 


conducted 
relates to this ego- 


programmed case history, 
increase in the hypothetic quality 
of the boys social judgments and a decrease 
in egocentric self-focusing sets, Also discerned 
was a trend in twelfth graders toward an- 
other form of self-focusing judgments, which 
Rockway labeled “enlightened egocentrism,” 
As opposed to the blanket assumption by 
younger adolescents that one’s own reactions 
are necessarily relevant data, these older ado- 
lescents sometimes focused upon their own 
past reactions to predict another person’s be- 
havior where it appeared logical to assume 
that oneself and others were in some way 
alike. 


EGOCENTRISM AND SOCIAL INTERACTION 
IN ADULTHOOD 


As is the case for many forms of psycho- 
logical functioning, egocentrism has not been 
studied in adults, Indeed, within the existing 
notions of cognitive development it is not 
even considered to be a concept relevant to 
adulthood. In his discussion of cognitive de- 
velopmental theorists (primarily Piaget and 
Werner), Langer (1969b) lamented that his 
presentation necessarily had to end with ado- 
lescence because these theorists “have no clear 
conception of adult cognition that is quali- 
tatively different from adolescent cognition, 
although they would hesitate to equate the 
two [p. 112]. 

Flavell (1970), arguing from a position 
that developmental phenomena are inevitable; 
are irreversible, and have directional and uni 
form intraspecific characteristics (and there 
fore imply an underlying biological growth 
Process), suggested the most changes found J? 
adulthood are not truly developmental: 

There seems 
evidence that at least the s i 


irecti they are irreversible an 
directiona], although the directionality does 2° 
seem to manifest itself in a fixed sequence of well- 
bane Stages or developmental landmark 
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and women aged 30-60 years, obtained many 
Teports of reduced energy for carrying out the 
tasks associated with this time of life. These 
Persons seemed to be aware that when they 
Were younger, they reacted differently to 
Situations and people in general. 
_The picture that emerges from the inter- 
View studies by Neugarten and Birren is one 
of a change from active to passive modes 
of mastering one’s environment. The change 
d from an "active-assimilatory" style to a 
Passive-accommodatory” style, or a move- 
Ment of energy from an outer world to an 
"ner world orientation. Neugarten’s data 
Suggest that the sixth decade of life is typi- 
Cally the period when this passive and intro- 
Spective characteristic markedly increases in 
Predominance, It is important to recognize 
that not all middle-aged persons manifest this 
trend, and therefore this phenomenon would 
Not qualify as a truly developmental one, ac- 
Cording to the strict criteria delineated by 
Flavell and others (see also Kohlberg, 1969). 
Evertheless, this tendency in many middle- 
aged people toward increased contemplation 
Eis inner thoughts and diminished reac- 
ns other persons seems related to ego- 
De sm as conceptualized here: indeed, these 
tie may manifest many of the functional 
a ves les of egocentric behavior and speech 
dies designed to test this proposition. 
.Ieview of existing studies of egocentric 
üifestations in the adulthood years is of 
Scessity brief, for there are few studies that 
Even indirectly relate to this question. (Of 
Course, TES well to recognize that to date 
Aere exist very few psychological e gi 
Ons of any kind of the adult Xe t 
"portant exception of the co Patavions 
Population.) Seemingly egocentric se hei 
:kelv be found in their 
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Shneidman and Farberow (1957), in their 
investigation of both successful and unsuc- 
cessful suicide attempts, asked psychologists 
expert in language phenomena to distinguish 
genuine suicide notes from simulated ones 
(written by nonsuicidal types asked specifi- 
cally to write suicide notes). This separation 
was accomplished very easily. It seemed that 
the pretender did not always write to the 
point of view of his supposed addressee, and 
this inappropriate decentering easily revealed 
his identity. Typically he seemed to be writing 
to the'informational requirements of the psy- 
chologists who were to be reading his note, 
not to his soon-to-be-bereaved relatives. 

Werner and Kaplan (1963) instructed 
adults to write two sets of descriptions of 
novel drawings to be used at a future time. 
One set was written for the subject’s own 
use, and the other was written by the subject 
to be used by someone else. The former de- 
scriptions were about half as long as the latter. 
It was apparent that the subject was ad- 
dressing himself to two different sets of 
informational requirements. For himself he 

could be more brief and could perhaps make 

reference to idiosyncratic experience. For the 
unknown reader of his note he had to describe 
the object in greater detail, using commonly 
recognized referents. This factor is revealed 
also in the frequent occasion of an under- 
graduate student asking to borrow the lecture 
notes of another. The often-heard reply of the 
lender in this situation is something like, “You 
can borrow my notes, but T don’t think you'll 
be able to get much out of them.” 

(96) decried mea, à Weinheimar 
lege students 2 geras] peu i- E 
task; coding 7 at eg tHe dt color-coding 
and for ele = e oth, fur persons 
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unusual) words fan Hie D frequency ues 

Krauss and Wei, i the social condition. 
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research: a task that is applicable to subjects 
across a major portion of the age continuum. 
A recent study by Krauss and Glucksberg 
(1969) demonstrated the high utility of this 
procedure for comparing groups of subjects 
from early childhood to young adulthood. 
Feasibly the same procedure could be used 
also to investigate the decentering abilities of 
middle- and old-aged subjects. 

It should be noted in passing that Maclay 
and Newman (1960) devised a similar task 
for adult subjects that antedates Krauss and 
Glucksberg’s procedure. Their method re- 
quired one person to describe a picture to a 
listener seated behind a screen so that the 
latter could identify it from an array of pic- 
tures before him. The results suggested that 
normal adult communicators are likely to 
show a fair amount of sensitivity to the 
listener's apparent input needs, augmenting 
their messages whenever they receive cues 
(such as negative feedback) that suggest that 
these needs are high. 

The Role Taking Task of Feffer also ap- 
pears to be another procedure that has wide 
applicability in studying decentering abilities 
in variously aged subjects. In addition to its 
use with children, the Role Taking Task has 
also been used as a basis for pairing college- 
aged subjects for participation in a social 
interaction task (Feffer & Suchotliff, 1966). 
This latter task was a Password- 
which each member of the pair 
to communicate test words 
association clues to his partner 
know the words. The pairs who scored high 
on the Role Taking Task communicated words 
more quickly and with fewer clues than did 
the lower scoring pairs. 

To conclude, the picture that is suggested 
by a review of existing theory and research 
is that egocentrism, as a characteristic of 
mental and behavioral life, is not a salient 
aspect of the early and middle years of adult- 
hood. Given the structural postulates of cur- 
rently popular cognitive developmental theo- 
ries, this conclusion appropriately follows, 
Nevertheless, convincing, if not plentiful, evi- 
dence exists that some behaviors befitting the 
egocentric label are manifested by some per- 
sons on some occasions or in certain contexts, 
suggesting that the decentering process some- 


type game, in 
was required 
via one-word 
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times fails, or perhaps never even takes place; 
in persons possessing the theoretically most 
advanced forms of thought. Indeed, this pos- 
sibility has been recognized by no less an 
authority than Piaget himself: 


To take an example from adult life, every beginning 
instructor discovers sooner or later that his firs 
lectures were incomprehensible because he was talk- 
ing to himself, so to say, mindful of only his ova 
point of view, He realizes only gradually and with 
difficulty that it is not easy to place oneself in the 
shoes of students who do not yet know what he 


knows about the subject matter of the course [Piaget 
1962, p. 5]. 
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Although the underlying mechanisms até 
not at all well understood, extensive documen- 
tation exists that with advancing age many 
kinds of Performance and interest changes 
occur.’ As yet there is no theory extant that 
is able to provide a convincing account for 
these changes, 

The points of departure for investigating 
the psychological aspects of the aging proces 
have been extremely diverse, and a partia 
list of typical hypotheses tested in these Te 
searches illustrates the diversity of approach: 
brain damage, interference of previous 
learning, rigidity, lowered arousal potential, 
psychosocial disengagement, increased neurà 
noise, and many more, As Birren (1970) 
pointed out, to some extent all these hypothe 
ses may be partially correct in accounting for 
behavioral changes associated with aging, sinc? 
they tend to apply only to the functioning 9 
a subsystem of the organism. Nevertheless: 
this highly diffused approach toward the studY 
of aging has resulted in a mélange of finding? 
that are confusing and often contradictory: 
Carp (1969) has attributed much of the blame 
for this problem to the tendency in geront0- 
logical research to use imprecisely defined 
concepts (e.¢., "disengagement?), This tend- 


ency allows for the Possibility that different 
studies deal with diff. r 
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names refer to the same 
Process. The present proposal to 
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introduce the egocentrism concept as a frame- 
Work for aging research is hopefully not the 
Addition of yet one more label to the clutter 
of labels already found in the gerontological 
literature. To the contrary, the proposal as- 
Serts that many of these existing labels might 
be better interpreted as forms of egocentrism, 
thus achieving some sense of coordination 
and unity, 
This concept, however, at least in the 
Genevan sense of the word, is simply not to 
* found in the gerontological literature. 
he present author's perusal of several texts 
?nd other sorts of compendiums on old 
age revealed only a single reference to 
€gocentrism." Cameron (1967) investigated 
the relationship between “introversion” and 
€gocentrism”? in an aged sample, but his 
definition of the latter term was “having to 
do with one’s wants and needs [p. 465],” 
Which js a rather different meaning than that 
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The following discussion attempts to re- 
interpret certain other areas of gerontological 
theory and research according to the ego- 
centrism/social interaction schema used in 
this paper. 


Rigidity in the Aged 
One concept that has long been associated 
with old age, and one that might beneficially 
be interpreted as a form of egocentrism, is 
that of rigidity. Unfortunately, little common- 
ality exists among the definitions proposed by 
those who have explored the dimensions of 
this trait. The result has been a confusing 
array of research methodologies and data in- 
terpretations. Of the population of definitions 
of rigidity, the following is a representative 
sample: the inability to change one's set when 
the objective conditions demand it (Rokeach, 
1948); adherence to present performance in 
an inadequate way (Goldstein, 1943); the 
presence of strong boundaries between mental 
functions (Kounin, 1941); a lack of change 
of behavior, where a change is necessary for 
success at the task, and where the subject 
knows that a change is likely to be demanded 
(Chown, 1961); a tendency to perseverate 
and resist conceptual change, to resist acqui- 
sition of new patterns of behavior, to refuse 
to relinquish old and established behavior 
patterns (Schaie, 1958). 
à The typical research procedure for studying 
rigidity in old adults has been to administer 
an instrument purporting to measure this trait 
(such as the test of behavioral rigidity; 
Schaie, 1955) and obtain correlations between 
these scores and performance on various kinds 
En poi lgr as tasks. As Chown (1961) 
that bep desee there are over 50 tests 
So idu. » l by different investigators 
among thess m ead The relationship 
haps this ifte a ind No DE ra 
somewhat by etot EAE roud h e clarified 
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structural and | rae pad n caleg 
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rearrangement of experience and is closely 
related to the cognitive tasks investigated 
with children; the latter concerns the sub- 
jects interaction with his environment and 
is more related to tasks used with mature and 
aged persons. 

A meaningful area of research may be to 
investigate the Possibility that many forms of 
behavior heretofore said to reflect “rigid” re- 
Sponse patterns in the subject might be more 
usefully interpreted as the subject's inability 
to decenter his perceptions. For example, in 
one report of a study of the relationship be- 
tween rigidity and problem solving in an aged 
sample the following observation was made: 
"Overcoming the influence of a problem- 
Solving set involves the ability to change 
One's approach or point of view [Heglin, 
1956, p. 311].” This proposed parallelism, or 
perhaps even identity, of rigidity and the 
inability to center is as yet, of course, only 
a verbal linkage; the empirical verification 
remains to be established. A start in this 
direction would be to compare elderly sub- 
jects' performance on one or more tests of 
rigidity, such as Schaie's (1955), and their 
performance on various tests of decentering 
Skills, such as the Role Taking "Task 
(Feffer, 1959) and the Stack-the-blocks game 

(Glucksberg et al., 1966). 
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gerontologists have not whole- 
heartedly endorsed the disengagement theory, 
especially following the spate of contradictory 
evidence that has been gathered since the 
theory’s initial presentation, but its general 
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: ; ty 
notions seem to have served the importan 


function of generating more discussion and 
research than any other theory of aging in 
recent years. 

It is not in keeping with the purpose of thg 
present article to present a detailed review 
and critique of disengagement theory and 
the research it has stimulated. Nevertheless, 
a general overview of current thinking regard- 
ing the theory’s status is warranted, given the 
premise of this particular section of the article; 
that is, that disengagement is a contributing 


factor to egocentric behavior manifested i? 
old age. 


Maddox (1964) outlined three key ideas - 


represented by the theory of disengagement 
(a) the process of social and psychologic 
withdrawal is modal for the aging population, 
(5) this Process is both intrinsic (i.e., de- 
velopmental) ang inevitable; and (c) thé 
withdrawal Process is not only a correlate 0 
successful aging but also probably a condition 
of it. The first Point seems to have bee? 
largely verified (Maddox, 1964), but the 
nature of the withdrawal is by no means unl 
form for al] elderly persons (cf. Carp, 1968; 
Palmore, 1968; Tallmer & Kutner, 1969): 
he second Point is stil] a controversial one: 
ondition that the proces 
open to questio" 
! Neugarten, & Tobin, 1968): 
Point c also remains Controversia], for ev! 
dence exists that disengagement is associate 
with unsuccessfu] aging as well as the revers 
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the changing nature of the elderly person's 
' Interactions with other persons. A troublesome 
question, as yet not satisfactorily answered, 
1s whether the decrease in social interaction 
_ mong the aged is a cause or a result of other 
Phenomena associated with aging. Havighurst 
et al. (1968) concluded from their studies 
that the individual’s withdrawal has intrinsic, 
9r developmental, qualities as well as respon- 
Sive ones, Furthermore, their data indicated 
that as social withdrawal proceeds, an ac- 
Companying development is an increasing pre- 
Occupation with the self and a decreasing in- 
Vestment of emotional energy in other persons 
im the environment. 
The studies by Birren and his colleagues 
EL 2.1970) Suggest TIRE wee: I 
ay begin to employ a different k 
: Cognitive strategy or tactic in his dealings 
Ith other persons. Interviews with physicians 
and lawyers in later middle-age revealed that 
ey Strategically protect themselves from 
Oth cognitive and affective overload by not 
coming as involved with their clients a 
€y were accustomed to in their earlier years 
Practice. It is significant, perhaps, that 
Mese People were cognizant of the changing 
‘ture of their interactions with others. | " 
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lege] (1972). Subjects were asked to Ms 
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sional life, the Presseys moved into a home 
ior the elderly. Careful frequency counts of 
persons encountered and interacted with were 
kept both before and after their retirement. 
As soon as 3 months aíter formal retirement 
they found that their number of social con- 
tacts was only 2546 of that experienced 
immediately before retirement. 

It must be recognized, of course, that the 
environments in which aged persons live are 
not identical, and different environments tend 
to possess varying degrees of social contacts. 
Rosow (1967), for example, found that in 
those age-segregated communities or cities 
where the density of elderly people is very 
high, the social interaction of the aged is 
fairly high. On the other hand, extensive evi- 
dence exists indicating that in age-segregated 
institutions and homes, there is likely to be 
relatively little social interaction among the 
aged (cf. Lieberman, 1969). 

In addition to sociological observations and 
explanations of disengagement, it is feasible 
that future research will discover that the 
apparent lack of involvement of older persons 
in the social world may have to do with 
conservation of energy. Psychophysiological 
evidence indicates that certain forms of psy- 
chological stress produce longer periods of 
autonomic reactivity in older persons than 
they do in younger persons (Powell, Eisdorfer, 
& Bogdanoff, 1964). The speculation follows 
that “since the homeostatic mechanism in the 
aged may be more vulnerable, . . . it may 
simply be physiologically more sound for him 
to remain uninvolved [Eisdorfer, 1970, 
p- -58]. Sherwood (1970) has further pro- 
bed intrigning hypothesis that social 
A ertet e aged is functionally related 

status. This proposal follows 
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this time just what is cause and what is 
effect, or whether the presumed disengage- 
ment is the result of the general social struc- 
ture of society, willful intent of the individual, 
gradual behavioral and interest changes due to 
fundamental Physiological responsiveness, or 
the product of all these factors in addition 
to other factors as yet unidentified. In any 
case, what is important to the present thesis 
is that the individual tends to disengage from 
the larger social world with advancing age. 
This circumstance of diminishing social inter- 
action may contribute to a deterioration of 


the ability to decenter the perspective of 
oneself from those of others, 


Regression as a Developmental Process 
of Aging 


An analysis of the older person’s social 
world suggests the likelihood that egocentric 
behaviors will increase during this time. Fur- 
thermore, the Process would appear to be the 
reverse of the progression displayed by chil- 
dren as they overcome their egocentric repre- 
sentations of reality, due to increased peer— 
peer interactions, which provide opportuni- 
ties for practice in communication and for 
verification of one’s perspective, Conversely, 
as in the case of the aged, diminished social 
interaction of necessity implies diminished 
social feedback. 

The theoretical framework within which to 
individual’s cogni- 
dually socially dis- 


of environmental circumstances with devel- 
opmental functions in children, following 
Piaget’s general formulations.’ According to 
Hunt’s argument, the greater the variety of 
situations to which the child must accom- 
modate his “behavioral structures,” the more 
differentiated and mobile these structures be- 
come. Extrapolating these notions to the 
circumstances of the aged, it would follow 
that the well-documented process of restric- 
tion of one’s environment (due to infirmity, 
expectations, or whatever) eventuates in 


8It appears that Ausubel's (1958) formulations 
anticipated much of Hunt's (1961) thesis, 
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less differentiated and less mobile cognitive 
Structures, A t 
The idea of developmental regression is no 
a new one. Several years ago Dennis (1948) 
hypothesized that with the onset of old age 
there occurs a regression to childlike On 
ceptual thinking. While the regression ay 
pothesis has not been a popular one, Denny 
data, particularly those indicating the rea) 
pearance of animistic thought in elderly n 
ple, were Suggestive of such a process. T 
notion of “regression in the service of m 
ego? has long been accepted in psychoanaly 
Sis, and it has been characterized as a very 
common process in the aged (Zinberg, 1963) 
However, this form of regression —primari? 
a greater acceptance of dependency—does nA 
appear to imply permanent cognitive dias 
for it is manifested most often only by ill 5 
exceedingly aged persons, Thus, the psy! m 
analytic phenomenon of regression seems e 
serve a functional yet temporary puc 
very much like the "regression? in moral M 
velopment noted in certain college studen 
(Kohlberg & Kramer, 1969). In a field-theory 
approach to describing behavioral change 
with age, Schaie (1962) has also hypothesize 
the regression Phenomenon to account for a 
creasingly inappropriate responses of n 
elderly person as a result of his progressively 
constricting life Space. The life space of m 
aged adult, Schaie postulated, assumes 4 
increasing similarity with the constricte 
environment of the child, f 
Before the proposal of the postulation ° 
the regression Process to account for increase“ 
egocentricity in advanced 
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pos are primary in order of importance. 
E Would seem that discussions of regression 
the aged, such as those mentioned above, 
ET ene this distinction. between content 
= ean the prevailing assumption 
earlier : c. been that responses resembling 
Eu = es of thought indeed reflect the 
hat earlier mode of thought. In the 
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ently in the individual's functioning, not 
high, stage as it existed previously. When 
a er structures deteriorate, the tendency is 
id the next lowest functional structures 
È lable, Thus, according to Langer, the 
€velopmental direction in aging is backward, 
Ut it is backward to the forms of functional 
Tuctures and actions that are present; the 
Stession is never back to earlier, childhood 
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Role of Egocentrism in Understanding 
the Aging Process 


Is egocentrism, therefore, a viable construct 
in understanding the behavior of aged adults? 
A cautionary note about the “aged” as a 
population is in order, since enormous diver- 
sity exists within this group. It is unlikely 
that a single process of aging will ever be 
found to account for the wide variety of aging 
patterns that exist. Nevertheles the well- 
documented deterioration of ability and per- 
formance in a wide variety of psychological 
tasks seems to be found nearly universally 
in older people. Schaie and Strother (1968) 
found that even in a group of highly edu- 
cated and financially secure older persons, 
considerable decrement existed in psycho- 
motor speed, memory, and motor-cognitive 
flexibility. Of course, there are great individual 
differences in the onset of these forms of 
decrement. 

Presently there is little direct empirical 
support for the notion of egocentrism as mani- 
fested in the behavior of the elderly. However, 
one directly relevant study (Looft & Charles, 
1971) used Cowan’s (1966) social interaction 
paradigm with adults. An impersonal, cogni- 
tive measure of decentering ability was first 
obtained from each subject in young-adult 
and old-adult samples. Subjects within each 
age group were then paired together to par- 
ticipate in the social interaction task, used 
previously only with children, that was de- 
scribed earlier in this paper (Cowan, 1966), 
Young adults were found to be markedly less 
egocentric than the old adults in the imper- 
sonal task, but in the social interaction task 
there was no significant difference between age 
groups in mean performance accuracy (though 
the young adults were somewhat superior). 
However, the mean time required to complete 
seed wn by the older pairs was more 
‘This Jatten finding. ken by the younger paite 
fie epee: ar bras d be accounted for by 
“cautiousness” (Bot a p aged known 
been described as winick, 1969), which has 
down in responding d MM 
ins icchcut Tu e or the purpose of increas- 
reluctance to v. ormance or as a defensive 

mee to venture a response for fe: 
recognizing one’s ; r fear of 
ing of Gwe inadequacy. An additional 
finding of interest w. additiona 
st was that subjects? per- 
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formance in the impersonal task was unre- 
lated to performance in the social task, in both 
age groups; this finding is in striking con- 
trast to Cowan's earlier Studies with children. 
This study Suggests that an adult relies ex- 
tensively on the feedback he receives from 
other persons. In Social interaction situations, 
whether in real life Or in tests devised by 
Psychologists, verbal interaction quickly 
brings into sharp focus any conflict in view- 
points, and the resulting interchange resolves 
the disparity. This reasoning would further 
Suggest that when old adults are 
from social contexts, thereby removing the 
Support of verbal interchange and correc- 
tion, more primitive modes of functioning may 
be allowed to operate. Young adults, with 
apparently greater ability to decenter in im- 
personal contexts, are not thus hindered. 

An incidental finding in the Looft and 
Charles study gave further indication of defi- 
cient decentering skill in aged adults, Flavell 
(1966b) and Glucksberg and Krauss (1967) 
have commented on the “verbal-pointing” 
phenomenon in young children when address- 
ing a listener not visible. This involves mak- 
ing gestures in the air with one's hand in order 
to describe an Object to the unseen listener 
and giving vague, nondirectional instructions, 
Several such examples of Verbal pointing 
were found in the old-adult pairs in the pres- 


ent study; none was observed among the 
young adults, 


removed 


g for many of 
the behaviors manifested by aging persons 
cannot be further evaluated until considerably 
more directly pertinent data are gathered, At 
this point, nevertheless, it is well to acknowl- 
edge that individual who appears to have rec- 
ognized long ago this process of aging at work. 
In the autumn of his life, G. Stanley Hall 
made the following observation: 


Now that the pressure of outer reality and its duties 
remit, attention tends more to focus on self, and 
introspontaneity and mentation may take on a 
slightly dreamy character in that it is less under the 
domination of the objective environment, from which 
there is a new sense of freedom. The demand for 
rigorous proof of one’s theorizations is somewhat less 
insistent and critics of them are felt to be lacking in 
insight. . . . and as the senses begin to grow dim 
their verification of our speculations seems a trifle 
less imperative [Hall, 1922, p. 401]. 
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CONCLUSIONS 


Hopefully the present use of egocentrism 
as a unifying concept to account for many of 
the individual's behaviors across his life span 
amounts to substantially more than strands of 
gossamer strung wistfully about largely unre- 
lated fragments of theory and data. Further 
Work is undeniably needed to gain certainty 
as to the validity of this approach. Presently 
considerable data exist that attest to the pres- 
ence and influence of egocentrism in infancy 
and childhood. (It is well to point out, how- 
ever, that notions of egocentrism in infants 
are founded, to a great degree, upon extrapo- 
lations backward Írom observations made on 
older children's behavior, and thus are highly 
inferential.) As for the adolescent period of 
life, appealing theoretical accounts for ado- 
lescent egocentric behaviors have been devel- 
oped, but to date little empirical testing of 
these notions has occurred. Clearly the great- 
est need for further work is left for the vast 
Portion of the life span—the adult years. Ad- 
mittedly little Psychological investigation 0 
any kind has been concerned with this age 
Broup; the need for developmental research 
here is clear, Finally, there is a growing body 
of theory and data on the later years of life 
(certainly much More than that which con- 
cerns the middle years of life), but little of it 
is directly applicable to the question of ego- 
centrism and social interaction, This article 
has attempted to point out that much of the 
existing literature on aging can usefully be 
reinterpreted within this framework, k 

To speak of egocentrism in a life-span ori- 


entation necessitates the consideration of the 
distinction bet 


eory Set and its derivatives, Egocen- 
trism in adolesc. 


characteristics, given the Piagetian assertion 
that egocentric behaviors 
products of newly em 


However, if €gocentriclike 
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the possibility of egocentric behaviors as a 
direct product of the structural properties of 
adult cognition. Apparently these behaviors 
Would be accounted for by assuming that 
they are serving some temporary, regressive 
function for the individual, perhaps to satisfy 
Certain affective needs, On the other hand, the 
absence of egocentric manifestations in adult- 
hood would be completely consistent with this 
theoretical paradigm, Egocentric behaviors in 
Senescence seemingly present a more complex 
Problem, for on the practical side, it is likely 
that far more egocentriclike behaviors are to 
e found at this time than during middle 
adulthood, yet current cognitive develop- 
Mental theories do not comfortably allow for 
their Occurrence. Further research should be- 
S^ to provide answers regarding the struc- 
tura] properties of cognitive operations at this 
time of life, Langer's (1969b) recent formu- 
ations appear to represent a major theo- 
Tetical development to guide this needed re- 
Search, 
Several lines of research are suggested to 
gin answering questions raised in the pres- 
ent article: 
di l. A valuable first step would be to gather 
ata describing the egocentric content of 
‘beech from the time the infant begins his first 
SPeech productions until advanced old age. 
Ontext variables will have to be manipulated 
“arefully in such research (e.g., in solitude, in 
Socia] dyads and in larger groups, with strang- 
®ts, with familiar persons, etc.), and reliable 
Tati determining the egocentricity 
“ng scales for duction will be needed. 
Y each speech emm and Kohlberg et al. 
Avell et al. (1 ble progress in devel- 
1968) have made not 
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signs incorporating multivariate longitudinal 
and cross-sectional sequences, as developed by 
Baltes and Nesselroade (1970), appears to 
represent an ideal approach to this area of 
study. These strategies would result in com- 
parative factor analyses for evaluating the 
effects of age and generational changes on 
these behavioral variables in terms of both 
factor loading patterns and factor scores. 

3. Recognition of the possibility of sex dif: 
ferences in decentering skills seems important 
"These differences may be especially notable ir 
later adulthood and old age. Lowenthal 
(1965) has iound that an important factor in 
satisfactory adjustment in later life is the 
presence of a “confidant,” or someone with 
whom one can talk out problems and other 
concerns. The stereotype of the “real man,” 
particularly among lower-class males, which 
holds that “a real man can handle his prob- 
lems by himself" and thus belittles the need 
for a confidant, suggests the possibility that 
certain males in our population may experi- 
ence even greater decline in decentering skills 
as an eventual result of their self-imposed 
avoidance of important kinds of social inter- 
action. 

4. A greater exploration of the relation be- 
tween cognitive skills and affectivity at all 
points of the life span is warranted. Elkind 
(1967) and Feffer (1967) have suggested 
that egocentrism and decentering skills may 
represent valuable starting points in reconcil- 
ing cognitive structure and personality dynam- 
ics. Piaget (1962) has also suggested that 
many forms of primitive interpersonal feel- 
ings may be due to systematic errors in the 
individual's emotional perspective. The Role 
Taking Task of Feffer (1959) represents a 
useful vehicle for research in this area of 
study, 
tring, The assumption that childhood egocen- 

>m possesses the developmental criterion of 
universality needs to 


Greenfield and Bruner (1969) have proposed 
Nat egocentrism may be only a relative phe- 
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ing collective value orientations (such as the 
Wolof people of Senegal) produced markedly 
different findings. Further Cross-cultural work 
with basic tests of decentering skill are there- 
fore highly encouraged. 


6. Further development oí measures of ego- 
centrism and decentering ability is of great 
priority. Measures that are applicable to per- 


sons across wide portions of the life span are 
especially desirable, 


REFERENCES 
AJURIAGUERRA, J. DE, BOEHME, 


CLAm, H., & Tissor, R. Désintégration des notions 
de temps dans les démences dégénératives due 
grand age. Encephale, 1967, 5, 385-438. 

AJURIAGUERRA, J. DE, KLusrm, J., 
Tissor, R. Praxies ideatoires et 
d'objet. Quelques aspects de leur 
conjointe dans les syndromes démen 
âge. Psychiatrie Neurologique, 1965, 150, 306-319. 

AJURIAGUERRA, J. DE, Ricuarp, J., Ropriguez, R., & 
Tissot, R. Quelques aspects de la désintégration 
des praxies ideomatrices dans les démences du 
grand age. Cortex Cerebral, 1966, 2, 438-462. 

Atvy, K. T. Relation of age to children’s egocentric 
and cooperative communication. Journal of Genetic 
Psychology, 1968, 112, 275-286, 

AUSUBEL, D. P. Theory and 
velopment. New York: Grune & Stratton, 1958. 
BALTES, P. B,& NESSELROADE, J. R. Multivariate 
longitudinal and cross-sectional sequences for ana- 
lyzing ontogenetic and generational change: A 


methodological note, Developmental Psychology, 
1970, 2, 163-168. 


Bavrrv, N. The life s 


psychological resear 
139. 


Breen, J. E. The psychology of aging. Englewood 
Cliffs, N. J.: Prentice-Hall, 1964 

BIRREN, J. E. Age and decision Strategies. In A, T. 
Welford & J. E. Birren (Eds), Decision ma. 
and age. Basel: S, Karger, 1969, 

Brrren, J. E. Toward an experimental Psychology 
of aging. American Psychologist 1970, 25, 124-135, 

Bros, P. On adolescence: A psychoanalytic interpre- 
tation. New York: Free Press, 1962. 

BorwiwICK, J. Cognitive processes in mat 
old age. New York: Springer, 1967. 

BorwiNICK, J. Disinclination to venture response 
versus cautiousness in responding: Age differences, 
Journal of Genetic Psychology, 1969, 115, 55-62. 

BaoMLEY, D. B. The psychology of human ageing. 
Baltimore: Penguin, 1966. 

Brown, R. Social psychology. New York: Free Press, 
1965. : i 

AVEY, L. Age differences in empathic 
uer odes children; Canadian Journal of Psy- 
y 57, 11, 227-230. 

C. oe ». Inioverson amd egocentricity among 

"he aged. Journal of Gerontology, 1967, 22, 465- 


468. 


M., Ricuarp, J., SIN- 


VeELcHE, J., & 
permanence de 
désintégration 
tiels du grand 


Problems of child de- 


pan as a frame of reference in 
ch. Vita Humana, 1963, 6, 125— 


king 


urity and 


WILLIAM R. LOOFT 


m ent. 
Carr, F. M. Some components of c i 
Journal of Gerontology, 1968, 23, 382-38 tological 
Carp, F. M. Compound criteria in E 341- 
research. Journal of Gerontology, 1969, 24, 
347. co of 
Cazpen, C. B. The situation: A ania E 
social dass differences in language use. Jo 
Social Issues, 1970, 26(2), 35-60. — 
Cuown, S. M. Age and the rigidities. 
Gerontology, 1961, 16, 353-362. »ality- 
* ; y of reality 
Cuurcn, J. Language and the discove ry of 
New York: Vint e, 1961. nica- 
Conex, B, D., & Krein, J. F. Referent commu! 


EN »velopment, 

tion in school age children. CAild Develop 
1968, 39, 597-609. 

Cowan, P. 


Journal oj 


A. Cognitive egocentrism and w^ 
teraction in children. American Psychologist, 
21, 623 (Abstract) " id. New 
Cunmaune, E, & Henry, W. E. Growing old. 
York: Basic Books, 1961. jn old 
Dennis, W. Regression to childhood concepts 3 
age. American Psychologist, 1948, 3, 308. 
stract) di- 
Eisponrrm, C. The implications of research ae 
cal practice. Gerontologist, 1970, 10 (1, Pt. ID» 
67. 7 and Jeft 
ELKIND, D. The child's conception of right “Genetit 
Piaget replication study IV. Journal of C 
Psychology, 1961, 99, 269-276. ild De- 
ErKixb, D. Egocentrism in adolescence. Child 
velopment, 1967, 38, 1025-1034, In J- 
ELxinp, D. Adolescent cognitive development. Bos- 
F. Adams (Ed.), Understanding adolescence. 
ton: Allyn & Bacon, 1968. ] de- 
ErtKiND, D., & Scorr, L. Studies in perceptua ion. 
velopment: I. The decentering of percept! 
Child Development, 1962, 33, 619-630. king 
FEFFER, M. The cognitive implications of role-ta! 


2- 
behavior. Journal of Personality, 1959, 27, 15 
168. 


FEFFER, M. Sym 
tive decenteri 
16-28. 

Ferrer, M. A develo; 
sonal behavior, Ps 
197-214, 


5 
Ferrer, M. H, & Gourrvircn, V. Cognitive asper" 
of role-taking in children, Journal of Personalit 
1960, 28, 383-396. Ji- 
Ferrer, M. H,& Sucnoriirr, L. Decentering imP ^ 
cations of socia] interaction, Journal of Perso" 
ality and Social Psychology, 1966, 4, 415-422. 4 
Frapan, D. Children’s understanding of social inter 
action. New York: Teachers College Press, 1968- " 
FLAVELL, J. B. Te developmental psychology of Jea* 
Piaget. Princeton, N, J.: Van Nostrand, 1963. 
angage prive, Bulletin de Psycho” 
98-701. (a) 4 
: ole-taking and communication skills 
in children. Young Children, 1966, 21, 164-177. (b) 
Fravett, J. H. Cognitive changes in adulthood. 1” 
L. R. Goult & P, B. Baltes (Eds), Life-spa” 
developmental bsychology: Theory ang research: 
New York: Academic Press, 1970. 


seii 
ptom expression as a form of pu, ; 
ng. Psychological Review, 1967, 


s er- 
pmental analysis of inte y 
ychological Review, 1970, 


EGOCENTRISM AND SOCIAL INTERACTION 


] pru J. H, Beacu, D. R, & Cursskv, J. M. 

Menus verbal rehea in a memory task as 

unction of age. Child Development, 1966, 37, 
283-299, 

Fuavent, J. H., Borxis, P. T., Fry, C. L., WRIGHT, 
Me & Jarvis, P. E. The development of role- 
Monee ue communication skills in children, New 
aN OR 
Awe, AN ormality and pathology in childhood: 
oec of development. New York: Interna- 

Fry C hiversities Press, 1965. 
ree Training children to communicate to 
XE pa Child Development, 1966, 37, 6 
listene L. Training children to communicz 
D oria) who ave varying listener. requirements. 
URTI nu Genetic Psychology, 1969, 114, 153—166. 
foundati; G. Piaget and knowledge: Theoretical 
Hall ions. Englewood Cliffs, N. J.: Prentice- 

; 1969, 
CESBERO, S, & Krauss, R. M. What do people 
ur after they have learned how to talk? Studies 
à the development of referential communication. 
aerrill-Palmer Quarterly, 1967, 13, 309-316. 
CKSBERG, S, Krauss, R. M^ & WrisBERG, R. 
€ferential communication in nursery school chil- 


ren: Method and some preliminary findings. 
Ournal of Experimental Child Psychology, 1966, 
3, 333-342, 

Character and 


OLbsrE;N, K, Concerning rigidity. 
Personality, 1943, 11, 209-226. i 
OULET, L, R., & BALTES, P. B. (Eds.) Life-span 
developmental psychology: Theory and research. 
Pi York: Academic Press, 1970. : 
PENFIELD, P, M., & BRUNER, J. S. Culture an 
cognitive growth, In D. A. Goslin (Ed.), Hand- 
MU 0f socialization theory and research, Chicago: 
and McNally, 1969. 
pat, G. S. seunicence. New York: Appleton, 1922. 
AVIGHURST, R. J, NEUGARTEN, B. L., & Tos, S 
isengagement and patterns of aging. In B. Li. 
Neugarten (Ed.), Middle age and aging. Chicago: 
hiversity of Chicago Press, 1968. . 
EGLIN, H, J. Problem solving set in different age 
groups. Journal of Gerontology, 1956, 11, 310-317. 
OOPER, F, H. The West Virginia conigfente iun 
ife-span developmental psychology. Human De- 
velopment, 1970, 13, 53-60. 
OOPER, F, H., FITZGERALD) J 
tian theory and the aging process: 
speculations. Aging and Human 
971, 2, 3-20. on 
Hovssiapas, L. & Brown, L. B. The coordination of 
Perspectives by mentally defective children. Jour- 
nal of Genetic Psychology, 1967, 110, 211-215. 
UNT, J, McV. Intelligence and experience. New 
York: Ronald Press, 1961. 
NHELDER, B., & PIAGET, J. The grow 
thinking from childhood to adolescence. 
Basic Books, 1958. 
OHLBEng, L. Stage 


, & PAPALIA, p. Piage- 
Extensions and 
Development, 


th of logical 
New York: 


and sequence: The cognitive- 
developmental approach to socialization. In D. Be 
Goslin (Ed.), Handbook of socialization theory 


| and research. Chicago: Rand McNally, 1969. — 
Ontperc, L., & KRAMER, R. Continuities and dis- 


91 


continuities in childhood and adult moral develop- 
ment. Human Development, 1969, 12, 93-120. 
KOHLBERG, L., Yarcer, J., & HJERTHOLM, E. The 
development of private speech: Four studies and a 
review of theories. Child Development, 1968, 39, 
691-736. 
Kousiy, J. S. Experimental studies of rigidity. 
Character and Personality, 1941, 9, 251-282. 
Krauss, R. M., & GLUCKSBERG, S. The development 
of communication: Competence as a function of 
Child Development, 1969, 40, 255 266. 
Krauss, R. M. & ROTTER, G. S. Communication 
abilities of children as a function of status and age. 
Merrill-Palmer Quarterly, 1968, 14, 161-173. 
Krauss, R. M., VIVEKANANTHAN, P. S, & WEN- 
HEIMER, S. “Inner speech" and “external speech”: 
Characteristics and communication effectiveness of 
social and nonsocially encoded messages. Journal 
of Personality and Social Psychology, 1968, 9, 295- 
300. 
Krauss, R. 


D 


M. & Wrmnrrurm, S. Changes in the 
length of reference phrases as à function of social —— 
interaction: A preliminary study. Psychonomic 
Science, 1964, 1, 113-114. ) 

Lancer, J. Disequilibrium as a source of develop- 
ment. In P. Mussen, J. Langer, & M. Covington 
(Eds), Trends and issues in developmental psy- 
chology. New York: Holt, Rinehart & Winston, 
1969. (a) 

Lancer, J. Theories of development. New York: 
Holt, Rinehart & Winston, 1969. (b) 

LIEBERMAN, M. A. Institutionalization of the aged: 
Effects on behavior. Journal of Gerontology, 1969, 

24, 330-340. 

Loorr, W. R., & CHARLES, D. C. Egocentrism and 
social interaction in young and old adults. Aging 
and Human Development, 1971, 2, 21-28. 

LowzrxrHAL, M. F. Antecedents of isolation and men- 
tal illness in old age. Archives of General Psychi- 
atry, 1965, 12, 245-254. 

LowrzNrHant, M. F., & Borer, D. Voluntary versus 
involuntary social withdrawal. Journal of Geron- 
tology, 1965, 20, 363-371. 

Macrav, H., & Newman, S. Two variables affecting — — 
the message in communication. In D. K. Wilner 
(Ed.), Decisions, values and groups. New York: 
Pergamon, 1960. 

Mavvox, G. L. Disengagement theory: A critical — — 
evaluation. Gerontologist, 1964, 4, 80-82. K 

McAwpnEw, H. Rigidity and isolation: A study of — 
the deaf and the blind. Journal of Abnormal and 
Social Psychology, 1948, 43, 476-494. 

McCartuy, D. The language development of the 
preschool child. (Institute of Child Welfare Mono- 
graph, Serial No. 4) Minneapolis: University of 
Minnesota Press, 1930. 

Mrav, G. H. Mind, self, and society. Chicago: Uni- 
versity of Chicago Press, 1934. 

Moscovici, S. Communication processes and the 
properties of language. In L. Berkowitz (Ed.), 
‘Advances in experimental social psychology. Vol. 
3, New York: Academic Press, 1967. 

Adult personality: A develop- 


NEUGARTEN, B. L 


92 


mental view. Human Development, 1966, 9, 61- 

73. 

Patmore, E. B. The effect of aging on activities and 

attitudes. Gerontologist, 1968, 8, 259-263. 

Pacet, J. Language and thought of the child. Lon- 
don: Routledge, Kegan Paul, 1926. 

Pracet, J. Judgment and reasoning in the child. New 
York: Harcourt, Brace, 1928. 

Praczr, J. The psychology of intelligence. New York: 
Harcourt, Brace, 1950. 

PIAGET, J. Comments on Vygotsky’s critical remarks 
concerning The language and thought of the child, 
and Judgment and reasoning in the child. Attach- 
ment to L. S. Vygotsky, Thought and language. 
Cambridge, Mass.: M. I. T. Press, 1962. 

PracET, J. Six psychological studies. New York: 
Random House, 1967. 

PIAGET, J., & INHELDER, B. Le développement des 
quantités physiques chez l'enfant. Paris: Dela- 
chaux & Niestlé, 1962. 

PIAGET, J., & INHELDER, B. The psychology of the 
child. New York: Basic Books, 1969. 

Powe t, A. H., Ezsporrer, C., & Bocponorr, M. D. 
Physiological response patterns observed in a 
learning task. Archives of General Psychiatry, 1964, 
10, 192-195. 

Pressey, S. L., & Kunrrw, R. G. Psychological de- 
velopment through the life span. New York: 
Harper, 1957. 

Pressey, S. L., & Pressey, A. D. "Insider" longi- 
tudinal evaluations of institutional living. Pro- 
ceedings of the 77th Annual Convention of the 
American Psychological Association, 1969, 4, 457— 
458. (Summary) 

REGEL, K. F. Time and change in the development 
of the individual and society. In H. W. Reese 
(Ed.), Advances in child development and be- 
havior. Vol. 7. New York: Academic Press, 1972, 
in press. 

Rocxway, A. M. Cognitive factors in adolescent 
person perception development. Developmental 
Psychology, 1969, 1, 630. 

RoxracH, M. Generalized rigidity as a factor of 
ethnocentrism. Journal of Abnormal and Social 
Psychology, 1948, 43, 259-277. 

Rosow, I. Social integration of the aged. New York: 
Free Press, 1967. . 

SANDERS, S., LAURENDEAU, M., & Brncrnox, J. Aging 
and the concept of space: The conservation of sur- 
faces. Journal of Gerontology, 1966, 21, 281-286. 

Sarpin, T. R. Role theory. In G. Lindzey (Ed.), 
Handbook of social psychology. Vol. 1. 
bridge, Mass.: Addison-Wesley, 1954. 

Scuate, K. W. A test of behavioral rigidity. Journal 
of Abnormal and Social Psychology, 1955, 51, 604— 
610. ` 

Scmare, K. W. Rigidity-flexibility and intelligence: 
A cross-sectional study of the adult life span from 
20 to 70 years. Psychological Monographs, 1958, 72 
(9, Whole No. 462). 

Scuate, K. W. A field-theory approach to age changes 
in cognitive behavior. Vita Humana, 1962, 5, 129- 
141. 

Scuare, K. W., & STROTHER, C. R. Limits of optimal 


Cam- 


WILLIAM R. LOOFT 


functioning in superior old adults. Interdisciplinary 
Topics in Gerontology, 1968, 1, 132-150. 

SHeRwoop, S. Gerontology and the sociology of food 
and eating. Aging and Human Development, 1970, 

1, 61-85. 

Sunewnan, E. S, & Farserow, N. L. (Eds.) Clues | 
to suicide. New York: McGraw-Hill, 1957. n 

SiwcLam-pE-ZwaRT, H., AJURIAGUERRA, J. DE, | 
Boenwr, M., & Tissor, R. Quelques aspects de la 
désintégration des notions de temps à travers des 
épreuves morphosyntaxiques de langage et à - 
travers des épreuves opératiores chez les viellards 
atteints de démence dégénérative. Bulletin de 
Psychologie, 1966, 19, 745-751. 

SMEDsLuND, J. Les Origenes sociales de la décentra- 
tion. In F. Bresson & M. de Montmollin (Eds; 
Psychologie et épistémologie génétiques. Paris: 
Dunod, 1966. 

Surm, M. E. A study of some factors influencing 
the development of the sentence in preschool chil- — 
oa Journal of Genetic Psychology, 1935, 46, 182- 

Soskimw, W. F., & Joun, V, P. The study of spon- 
taneous talk, In R. Barker (Ed.), The stream 0. 
vous. New York: Appleton-Century-Crofts 

Sruanr, R. B. Decentration in the development of | 
children’s concepts of moral and causal judgment. 
Journal of Genetic Psychology, 1967, 111, 59-68. 

Suttivay, E. V, & Hunt, D. E. Interpersonal and if 
objective decentering as a function of age and s0- |. 
cial class. Journal of Genetic Psychology, 1967, 110) _ 
199-210. 3 

Sutrivan, H. S. The interpersonal theory of psychi- 
atry. New York: Norton, 1953, 


TALLMER, M., & Kurxzn, B. Disengagement and the 
stresses of aging. ? 


70-75. - Journal of Gerontology, 1969, 24, 


TUREL, E. Developmental processes in the child's 
moral thinking. In P. H, Mussen, J. Langer, & Me 
ee bh Trends and issues in develote 

ntal psychology. New York: inehart & 
Winston, 1969. ork: Holt, Rinehar 4 


Vycorsxy, L. Thought and language. Cambridge 
Mass.: M. I. T. Press, 1962. . 

WAPNER, S. Organismic-developmental theory: Some 
applications to cognition. In P. H. Mussen, ^ — 
am r2 Eg (Eds.), Trends and i 

, Cevelopmental psychology, Ni rk: Hol 

Rinehart & Winston, 1969, EIE BR 

WEINBERG, N. H. Relati 
ceptual level. Child 
450. 

Wer, R. Langua 
1962. 

WERNER, H., & KAPLAN, B 
York: Wiley, 1963. ° 

ZiNBERG, N. E. The re 


vism, self-centering, and con- 
Development, 1963, 34, 4437 


ge in the crib, The Hague: Morton « 
Symbol formation. NeW 


lationship of i pher TE 
nomena to the agin; " FETERE r a 
I. J. Kaufman Lo mee In N. E. Zinberg ^ 


z 25» Normal psychology j the 
aging process, ii RR OCORD) Or. Ue 
ties Press, me York: International Universi- 


(Received November 1, 1970) 


Psychological Bulletin 
1972, Vol. 78, No. 2, 93-102 


LOOKING FOR CONFIGURALITY IN CLINICAL JUDGMENT: 


NORMAN H. ANDERSON ? 


University of California, San Diego 


Despite a general belief that clinical judgment is complex and configural, 
previous surveys have found little supportive evidence. Failure to uncover 
configural processes may reflect inadequate methodology, namely, the use of 
additive or linear models analyzed by regression-correlation techniques. Func- 
tional measurement procedure solves many of these methodological problems, 
especially the basic problem of measuring the subjective values of the stimuli 
at the level of the individual judge. In an experimental illustration, judgments 
of disturbed behavior followed an averaging model; stimulus items that were 
more extreme in value also had greater weight reflecting their greater diag- 


nosticity, The averaging process, which 


has received extensive empirical sup- 


port, is configural because the effective weight of each stimulus depends on the 


whole set. Other known configuralities, 


g, 


discounting, and attentional discounting 


inconsistency discounting, redundancy 
can also be interpreted in terms of 


the weight parameter of information integration theory. 


_ Clinical judgment can usefully be con- 
Sidered as information integration. The clini- 
Clan is faced with a variegated set of in- 
°rmational stimuli that bear on some judg- 
Ment or decision. His task is to integrate these 
Separate pieces of information into some uni- 
tary judgment. One of the most popular 
YPotheses has been that the clinician’s inte- 
Station rule is “configural,” depending in 
ha unique way on the interrelation and con- 
eration of the array of information (see 
T Goldberg, 1968; Hammond, Hursch, & 
Wet 1964; Meehl, 1954; Sawyer, 1966; 
eee & Hoffman, 1968). Asch (1946) has 
Sued similarly for the configural view in 
Personality impression formation. But as at- 
tractive as the configural hypothesis is, little 
Solid evidence has been obtained to support it. 
Much of the work on clinical judgment has 
en summarized by Goldberg (1968) whose 
Main conclusion was that a linear yer 
Model appeared to predict the clinician’s judg 


i f it, in fact, 

Ments quite well. On the face 3 dh ed 

ere was very little evidence Or del e 

Or additive processes. Goldberg conc! e 
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of California, 


the most attractive interpretation was that 
"the power of the linear regression model is 
so great that it serves to obscure the real 
configural processes in judgment [p. 488]." 
As this quote indicates, Goldberg was sym- 
pathetic to the idea of configural judgment, 
despite the lack of evidence. Indeed, there was 
even less evidence than Goldberg thought. Of 
the three or four studies he cited for the 
configural view, only one, on stockbroker's 
decisions (Slovic, 1969), presents satisfactory 
evidence. 

This article shows that available methods, 
properly applied, have ample power to detect 
configurality in judgment. It suggests also 
that configural judgment is quite common, 
and furthermore that a good deal is already 
known*about what kinds of configurality there 
are. 

One main difficulty with previous work has 
been its reliance on standard multiple regres- 
sion methodology. Those procedures had 
worked well in practical problems of clinical 
prediction. Tt was natural, therefore, to trans- 
fer them directly to the study of the judg. 
mental process itself. But that traten z 
accompanied by a shift in emphasis and pP li 
cation that often went unrecognized. T} SEDE 3 
ure to detect configurality C 

sulted in part from failur 
capabilities of the 
ology, in part from the ir 
of that methodology. No 


is 
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configuralities or nonlinearities that have been 
claimed may represent a measurement artifact 
without psychological meaning. 

Many of the points to be made can be 
most conveniently illustrated in actual data 
analysis. This is done below. However, a few 
preliminary remarks on theoretical and 
methodological background are necessary 

The theoretical background is the wri 
theory of information integration. The meth- 
odological techniques are those used in func- 
tional measurement theory. This material has 
been discussed elsewhere (Anderson, 1970, 
1971a, [1972]?) and need not be repeated 
here. However, the averaging hypothesis for 
information integration has Special relevance 
to the configural view and requires a brief 
look. 

A considerable accumulation of e 
indicates that people integrate information by 
averaging it. For two stimuli, 1 and 2, the 
averaging model can be written as: 


ter's 


vidence 


Re: = 
Wy 
as Wit we [1] 
Here R;» is the response to the pair of stim- 


uli; sı and w; are the scale value and weight 
of Stimulus 1; and sə and wə are the scale 
value and weight for Stimulus 2. The coeffi- 
cient of s, in Equation 1 is 01/ (201 + wə), 
which is its relative weight or importance in 
the judgment. The relative weights sum to 
one, the condition for an average. Similar ex- 
pressions would hold for sets With more than 
two pieces of information, 

The averaging model is usually tested with 
stimulus combinations constructed from a 
factorial design. When the levels of each 
factor have equal weight, the analysis is 
especially simple. A graphic test of parallelism 
is then applicable, and ordinary analysis of 
variance may be applied directly to test the 
model. 

However, equal weighting appears to be 
the exception rather than the rule. In most 


3N. H. Anderson. Information integration theory: 
A brief survey. (Tech. Rep. No. 24) San Diego, 
Calif.: University of California, Center for Human 
Information Processing, 1972. 


judgmental situations, the stimuli along a 
one dimension will differ not only in T 
value but also in weight or importance. T d 
averaging model then becomes nonlinear Du 
considerably more difficult to analyze. € 
purpose of this report is to illustrate meth 
ior handling the nonlinear case. E 

In the experiment considered here, the " d 
jects judged severity of disturbance. m Pal 
tients described by their ward behavior. te 
these stimuli, differential weighting is pe 
expected. The sentence, He mumbles to has 
self when he is denicd something that he ded 
requested, not only implies a less per is 
gree of disturbance (scale value), but p* 
also less diagnostic (weight) than the S i 
tence. He said to the cxamining physics i 
“Don’t bother with me, I’m no good. - 

The averaging model has special PSY he 
logical interest because it is configural es 
out being unpredictable. Since the wei 
weights must add to one, the role of —€€ ich 
stimulus depends on the others with ens 
it is combined. A stimulus of moderate aa 
lute importance can dominate the judge 
in a group of weak stimuli, but be lost b 
Sight in group of strong stimuli. The ine 
sponse thus depends uniquely on the stimu $ 
configuration. Nevertheless, the response a 
completely predictable because the same abs 
lute weight applies in all combinations. 


EXPERIMENTAL Task AND DESIGN 


The subjects received descriptions of HA 
pothetical patients hospitalized for ment, 
illness. Each patient was described by foul 
sentences characterizing his ward behavior 
The subjects judged the degree of disturbanc 
of each patient on the basis of the gua 
information. The experimental design allow 
an analysis at the level of each individua 
subject. It is somewhat complicated by vat!” 
ous counterbalancing requirements, but thes 
are unnecessary for an 


" he 
A understanding of tl 
main results, 


Stimuli. The 


1 m 
: Ward behavior sentences were fro 
a large list devel 


rod 
loped by Kanareff 4 whose normativ 


+V. Kanareff, Small group decision-making as_* 
function of the distribution and discrepancy of prob- 
lem-relevant information. Unpublished doctoral dis- 
sertation, University of Wisconsin, 1957, 
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dd po a preliminary categorization of sen- 

each A Four sentences were chosen from 

increasing x scale ranges, A, B, C, D, and E, of 

tences T SERGEY of disturbance. Illustrative sen- 
are: 


bo c During the interviews, he would occasionally 

absorbed in the discussion; 

bb mumbles to himself when he is denied 
ng that he has requested; 

ind told the interviewer, “T live for myself 
hing stimulates or interests me ; 

D. He said to the examining physician, “Don’t 

er with me, I'm no good”; 

E. He sometimes walks around shouting 

Other,” 


both 
“Mother, 


Tu Each patient description contained four 
Used Paap sentences. Ten sentence pairs were 
that’ the © from each of the five stimulus ranges, so 
equal i two sentences of a pair had approximately 
r value. Each pair was presented with every 

x pair for a total of 45 patient descriptions. 
GERE subject judged the 45 descriptions once each 
Was ks 5 consecutive days. Order of pres ntation 
his Duis uH for polarity of preceding d ription. 
n ine anced possible order effects, and also allowed 
D. srg of carry-over effects from one descrip- 
Dut ni the next. Over Days 3-5, there was a small 
Was ennt assimilation effect; the mean response 
Severo ü Ereater when the preceding stimulus was 
tary ( nan when it was mild. This result is con- 
in irse adaptation-level theory (Helson, 1964) but 
The deor with recent work (Anderson, 1971b). 
the re also controlled the order of presentation 
ome o Bur sentences within descriptions. There was 
ays denge of order of presentation effects for 
furth and 2 so only Days 3-5 were analyzed 

er, 

wey cedure, Subjects were told that the sentences 
end servations of ward behavior of patients at 
or m State Hospital who had been hospitalized 
crio Isturbed behavior, that some patients were 
nd usly ill whereas others were essentially normal 
Sent Would shortly be discharged. Each set of four 
ences was to be considered a typical cross section 
eae patient’s behavior, the Patients themselves 
teal Li hypothetical although the single sentences were 
men, Six warm-up descriptions and the 45 experi- 
atal descriptions were then presented each day. 
"ach sentence was typed on a small card, and the 
dL four placed face down in front of the sub- 
tes + The subject DS up each successive sentence, 
uu it, turned E Mwa After reading all four 
htences, he turned Diem all up together, reviewed 
em for about 20 seconds, and then rated the 
Patient on a 20-point B eae labeled “nor- 
Mal”? to severely disturbe a e two ends. Each 
Pati ription required about 45 seconds. The 
ent descrip" anced undergraduate majors in 


H va 
subjects were six 20 777 $7.50 for his services 
Psychology. Fac E 


MODEL ANALYSES 


Adding Model 


Figure 1 plots mean response for the 15 
distinct combinations of stimulus value. The 
pair-combination procedure produces a tri- 
angular rather than a factorial design. Never- 
theless, a simple adding model predicts that 
the data points should plot as parallel curves. 
Instead, the data show a moderate con- 
vergence to the right. This nonparallelism is 
contrary to either an adding model, or an 
averaging model with equal weighting of each 
stimulus. 

The statistical analysis of the adding model 
was performed separately for each subject. A 
least squares procedure for triangular designs 
(Anderson *; Bechtel, 1967) was used to esti- 
mate scale values of the 10 sentence-pairs for 
each subject. These values were used to pre- 
dict the response to all 45 descriptions. Devi- 
ations from predictions on 35 degrees of free- 
dom were then tested against the within-cell 
error on 90 degrees of freedom. Of the six 
subjects, five show significant discrepancies 
from the model in Table 1. Thus, the adding 
model does not account for the data, and the 
same holds for the averaging model with 
equal weighting. 

Three methodological points in this analysis 
of the adding model require brief discussion. 


TABLE 1 


Test or DEVIATIONS FROM PREDICTION, 
ADDING AND AVERAGING MODELS 


Adding model Averaging model 


Subject 

ra Fe Fe 
LK .97 a .82 
PG 94 1, 1.11 
CT .95 1.56* .80 
GB .97 2.40* 1.52 
AS .96 1.14 1.16 
MG .97 1.69* 1.66* 


»redicted and observed, adding 

ng model, df suing model, 

from averaging model, df 790. 

values at .01 and .05 levels are 1.56 and 
n an 


5 N. H. Anderson. Application of an additiv. 
sion formation. Paper presented ati model 
ting of the Psychonomic Soci he third 
t 1962. ciety, St. 


to impres: 
annual mee 
Louis, Augus 
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A B C D E 
INCREASING BEHAVIOR SEVERITY 
Fic. 1. Mean judgment of severity of disturbance 
indicated by ward behavior. A, B, C, D, and E 
represent sentence pairs of increasing severity, and 
each data point represents the combination of two 
such sentence pairs. Filled circles are observed re- 

sults; lines are predictions from averaging theory. 


Correlation Coefficients. It needs to be em- 
phasized that the correlation coefficients of 
Table 1 are entirely inappropriate for testing 
the model. They measure the wrong thing, 
namely, the degree of agreement between 
model and data. Although the model-data 
correlations are quite high, averaging .96, the 
adding model is not Correct because the dis. 
crepancies are significant, The relevant mea. 
sure is of degree of disagreement between 
model and data; the analysis of variance has 
ample power to detect that. 

This basic methodological point has not 
always been appreciated. Much of the evi- 
dence that has been considered to show that 
human judgment follows a linear additive 
model rests on such inappropriate statistics. 
More appropriate design and analysis might 


9 The situation is even worse, A striking paper by 
Birnbaum (in press) shows that correlations can 
easily be higher for an incorrect model than for a 
correct model. 
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well have revealed configural processes. This 
paper provides one such example. > 
Correlations may be entirely appropriate 
for certain purposes, especially in applied pre- 
diction situations. In experimental studies of 
judgment, however, high correlations are 
typically guaranteed by the choice of experi- 
mental stimuli (Anderson, 1962a). At the 
same time, discrepancies from prediction need 
not be fatal since they may only reflect non- 
essential failure of some simplifying assump- 
tion. Each case needs separate examination, 
however. Even relatively small discrepancies 
may reflect a basic flaw in the model, as 
illustrated here for the adding model. í 
Multiple regression model. The failure O 
the adding model implies that a linear re- 
gression model must also fail. Both models 
have the same mathematical form, but differ 
in their treatment of the stimulus scale bp 
In the present analysis of variance, the scale 
values are estimated for each subject from 
his data. Standard multiple regression, in con- 
trast, requires previously known scale values. 
Doubts sometimes arise whether it is fai! 
io estimate parameter values from the verY 
data to be predicted. With linear models, such 
tests are completely legitimate since each 
parameter estimate uses up one degree 
freedom. Of more immediate importance }§ 
that such scale values are in a certain sens 
the best possible. The regression analysis 
could not, therefore, be more accurate. me 
Sequently, the failure of the adding mode 
under the analysis of variance test implies ? 


4 jon 
corresponding failure of the linear regressi 
model. 


This last 
limitations 
which stem 


point brings up two important 
of regression analysis, both ° 
from its dependence on prior est 
mates of the stimulus values. This depen" 
dence might seem a virtue, but in fact it is # 
defect in two respects. In many cases, thes® 
stimulus values will be subject to rando™ 
error. That needs to be taken into account 
and it is possible to do so (eg., Williams: 
1959). The usual applications do not d? 


5 
that, however, and hence are not alway’ 
correct. 


Also 


i ; es 
; in many cases, the stimulus valu 
will b. 


€ Subject to constant errors. For exa™ 


| 
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ple, the subject’s set may shift between the 
Scaling task and the integration task. Any 
Such constant error appears as a discrepancy 
from the regression model, causing it to fail. 
But that means that significant discrepancies 
from a regression model are ambiguous. They 
May reflect a shortcoming in the model itself, 
9r they may merely reflect incorrect stimulus 
Values, j 

Functional measurement avoids this short- 
coming of regression analysis. Scaling is done 
Within the integration task itself. Significant 
deviations from the model will not reflect in- 
Correct stimulus values per se. 

Response scale. The above analysis requires 
hat the response measure is an equal-interval 
Scale, Tf the model fits the data, no problem 
May arise, In that case, the test of fit gives 
Joint support to the model and the response 
Seale. Success of the model simultaneously 
Constitutes a functional validation of the in- 
terval property of the response scale (Ander- 
Son, 1970; see Footnote 3). 

If the model fails the test, however, then 
Ne response scale may come under suspicion. 

he discrepancy could reflect a faulty re- 
Sponse scale even though the model itself 
yas correct, Functional measurement attacks 

15 problem with a monotone response scaling 
Procedure (Anderson, 1962b; see also Bogartz 
t Wackwitz, 1971). The essential idea is 
Simple, Tf the response scale is at least or- 

inal, then a monotone transformation will 
Yield an interval scale. . 

A response transformation was made in 
the original report of the present data (Ander- 
Son, see Footnote 5), but four of the six 
Subjects still had significant discrepancies. 

nly the quadratic expansion was used, and a 

'gher-order polynomial might still have saved 

© adding model. However, the cumulated 
*Xperimenta] evidence since then argues fairly 
conclusively against the adding model; it can- 
not account for the cross-over interactions ob- 
ülned in repeated experiments (see Anderson, 
19713). 


Averaging Model 

The predictions of the averaging model 
With differential weighting are shown by the 
Solid curves of Figure 1. These theoretical 


curves reproduce the rightward convergence 
pattern of the data. The fit is quite close; 
the mean magnitude of discrepancy between 
data and theory is only .2. In the rightmost 
column of Table 1, only one of the six sub- 
jects shows a significant discrepancy. In con- 
trast to the adding model, the averaging 
model does rather well. 

Functional measurement procedures were 
applied to scale the stimulus values and 
weights used in the above predictions. The 
unit stimulus was actually a matched pair of 
sentences, and functional scales were obtained 
separately for each subject, thus allowing for 
individual differences. Since weight could be 
expected to vary directly with scale value in 
the present case, w was taken as a quadratic 
function of s: 


[2] 


Equation 2 represents an approximate method 
that may be widely useful. Its advantage is 
that only two additional parameters, @ and 
b, are required to estimate the 10 weights. 
The estimation was done using Chandler's * 
computer routine. The initial scale values 
were those estimated from the adding model; 
the initial values of a and b were zero. About 
13 seconds were required to estimate 10 scale 
values and two weight parameters for each 
subject. 

The weights turned out to be nearly linear 
functions of the scale values; the estimates 
of b were near zero and added little to the 
fit. Indeed, the F ratios for discrepancy were 
slightly larger for half the subjects when 6 
was estimated than when b was set equal to 
zero. To emphasize this point, the theoretical 
curves of Figure 1 were obtained by esti- 
mating only a with b set equal to zero. e 
mean value of a was .023. If the weg 
the least severe behavior is taken as 1, the 
weight of the most severe behavior is 1.88, a 
ratio of not quite 2 to 1. In this judgment 
task, the differential weighting is relatively 


mild. 

Three comments or 
added. First, no allowance w. 
ree 

T p. Chandler. Subroutine Stepit. (Program 
OCPE 66) Quantum Chemistry, Program Exchange. 
Bloomington, Ind.: Indiana University, 1965. 


w=1+as+ bs?. 


a this analysis should be 
as made for an 
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initial impression, Zo. In the present task, its 
effect was expected to be small, but that 
would not always be the case (e.g., Leon, 
Oden, & Anderson, in press). Second, Equa- 
tion 1 is nonlinear when the weights are 
estimated. The F test is then only approximate 
since the estimates are not completely or- 
thogonal. However, that would only become 
important when the number of weight param- 
eters to be estimated was relatively large, and 
in any case would presumably vield a con- 
Servative F test. Third, the justification for 
the averaging model rests not simply on its 
ability to fit the present data but also on its 
success in related work, which led to the 
present reanalysis. The adding model might 
be modified in various ways to give a better 
fit, but differential weighting by itself is not 
one of them, Even with differential weighting, 
the adding model still predicts parallelism 
(Anderson, 19712, p. 180). Rescaling the re- 
Sponse measure, as noted above, might per- 
haps preserve the noninteractive adding model 
for these particular data. However, the add- 
ing model has failed repeatedly in critical 


tests with similar stimuli (Anderson, 1971a, 
p. 181). 


Additional Technical Comments 


Regression. analysis, Although regression- 
correlation technique has been exceedingly 
popular in the study of judgment, it has 
numerous severe limitations, Most of these 
have been discussed elsewhere (e.g., Anderson, 


1962a, 1969, 1971, pp. 193-194: Birnbaum, 


in press; Bogartz & Wackwitz, 1971: Dar- 
lington, 1968: Hoffman, 


Slovic, & Rorer, 
1968: Slovic & Lichtenstein, 


not repeated here, However, 
of differential weighting deserves Specific note, 

In the present analysis, items that were 
more extreme in value were also more extreme 
in weight. Such differential weighting must be 
quite common in clinical judgment, with the 
Minnesota Multiphasic Personality Inventory 
(MMPI) scales, for instance, Ordinary mul- 
tiple regression cannot handle differential 
weighting because it assumes a constant beta 
weight within each stimulus dimension. Not 
even the extension of functional measurement 
to regression analysis by Bogartz and Wack- 
witz (1971) can handle this problem. The 


1971) and are 
one implication 
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dimension because weight and value are 
strictly distinct in the averaging model. 

It should perhaps be repeated that regres- 
sion analysis is discussed here with specific 
reference to its usual applications in process 
models of judgment. Regression analysis has 
many useful properties, more flexibility than 
is always utilized, and it is the appropriate 
tool in many situations. 

Nonlinearity in judgment. A good deal of 
work in clinical judgment rests on the 1m- 
plicit assumption that “nonlinearity” in à 
regression analysis has direct psychological 
significance. That is not true in general; any 
such inference requires explicit justification. 
Nonlinearity must be measured in terms of 
the subjective scale, A process that is linear 
in the subjective values will necessarily m 
pear to be nonlinear unless equal-interva 
scales are used for stimulus and response. 
Unless it is known that the measurement 
have been made on subjectively equal-interva 
scales, any observed nonlinearity may be 
meaningless. 

An interesting illustration of this problem 
arises in Goldberg's (1971) comparison 0 
one linear and four nonlinear models fot 
representing clinician's predictions of psy- 
chosis from MMPI scales, As Birnbaum (i? 
press) points out, the five models differ onlY 
by arbitrary Scaling of the stimulus or ni 
sponse variables, Indeed, they were 4 
analyzed by reduction to a linear form. To 
single out any one as linear in the psycholog’ 
cal sense requires singling out one set O 
scales as being the true interval scales, Since 
there is no great reason to believe that the 
MMPI scales are equal interval, Goldberg $ 
linear-nonlinear distinction is tenuous. To be 
fair to Goldberg, it should be stated aga!” 
that different usage may be allowable f0" 
practical prediction than for study of psy” 
chological processes. For prediction, it may be 
useful to arbitrarily define some convenient 
Set of scales as being equal interval, an 
interpret nonlinearity relative to them. Bu! 
an understanding of the judgmental proces? 
Clearly must be im terms of the subjective 
values of the judge. Only in that metric doe? 
nonlinearity have any real meaning. 


weight cannot be transformed into the value 
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Without a theory of measurement, the 
Problem is not resolvable. And it should be 
noted that not even Thurstonian paired com- 
Parisons will provide interval scales for the 
typical stimuli of clinical judgment. In prac- 
tice, such scales require pooled group data 
(Bock & Jones, 1968, p. 4; Leon et al., in 
Press), Individuals would seldom be long in 
doubt as to the rank order of two clinical 
Stimuli so their choice proportions would be 
largely 0 or 1. If all individuals had the same 
Tank order, then the group proportions would 
also be 0 or 1. To get usable choice propor- 
tions requires pooling individuals who differ 
in their rank ordering of the stimuli. The 
Paired-comparison scales are constructed out 
Of real individual differences. They cannot, 
therefore, adequately represent the separate 
dividuals. 

Configurality. The multiple regression ap- 
Proach to configurality has typically pro- 
ceeded by adding powers and cross-products 
9f the predictor variables to the linear re- 
8ression model. It has been assumed (€.g., 
Meehl, 1954; Wiggins & Hoffman, 1968) that 
Significant beta weights for the cross-product 
lerms would imply configurality in the judg- 
Mental process. This assumption is invalid 
Bogartz & Wackwitz, 1971). The cross- 
Product terms in multiple regression are analo- 
Bous to interaction terms in analysis of vari- 
ance, which are discussed below. Moreover, 
à cross-product term, even if real, need not 
™ply configural process. For example, the 
multiplying model for estimated area of rec- 
tangles (Anderson & Weiss, 1971) could re- 
Sult from an additive integration. 


Analysis of variance. The analysis of variance has 
Proved far better than could have been expected 
"On a general purpose statistical technique. Besides 
Work by the writer, mention should be made of 1m- 
Slovic and his colleagues at 


Portant Abit 
ant applications by 
"d .g, Hoffman et al, 


Xe Oregon Research Institute (e 
t 8; Slovic, 1969; Slovic & Lichtenstein, 1971). The 
qo damental advantage of analysis of variant ; 
Res it does not require a prior stimulus metric, u 
Stead allows direct estimation of subjective values. 
Nat is one reason why it is so useful in functional 
Casurement, 
Four common misconceptions about the role of 
lysis of variance in judgment research. should 
ee be noted. First, significant F ratios for interac- 
On terms do not, unfortunately, necessarily imply 
“tterning, configural response, or stimulus interac- 


tion in any psychological sense (see e.g., Anderson, 
1961, Figure 1; Bogartz & Wackwitz, 1971). The 
term “interaction” in statistics is as regrettable as 
the term “significant,” since neither has its common 
English meaning. 

Second, the stimulus variables need not be cate- 
gorical, but can be continuous, numerical dimensions. 
Ii a stimulus metric is available, then the ordinary 
linear orthogonal polynomials are equivalent to the 
linear multiple regression. Further, the complete 
orthogonal polynomial analysis is equivalent to a 
complete regression analysis, all powers and cross- 
products included. Of course, such nonlinear terms 
have meaning only in terms of the stimulus metric, 
They may be purely nominal, without psychological 
meaning, unless the subjective stimulus values are 
used. 

Third, a complete factorial design is not necessary 
(e.g, Winer, 1971, Chapter 5.23). Balanced designs 
have important statistical advantages, but psychologi- 
cal considerations have first priority in experimental 
design. It is entirely sensible to argue, as Brunswik 
(1956) and others have done, that stimulus com- 
binations that do not make sense should be omitted. 
But that is an argument against routine, unthinking 
use of factorial design, and has essentially nothing 
to do with analysis of variance. 

Fourth, analysis of variance imposes no require- 
ment to use uncorrelated cues in the design. Indeed, 
the objective or actuarial correlation of the cues is 
irrelevant since the judgment depends on how the 
subject uses the cues. If any subjective correlation, 
reflecting inconsistency or redundancy, for instance, 
manifests itself as a significant interaction, then 
analysis of variance has done its duty if it gives a 
warning signal. If analysis of variance is to be 
criticized in this respect, it is when it fails to reveal 
such subjective interactions. Examples of this are 
known (Anderson, 1966; Anderson, Lindner, & Lopes, 
in press), though the matter has not been studied 


systematically. 


DISCUSSION 


Configurality in Judgment 


The general view that emerges from experi- 
mental studies of information integration is 
that configural processes pervade judgment. 
The most important single configural process 
is information averaging. Averaging processes 
have particular interest because, as noted in 
the introduction, they are configural without 
being unpredictable. Although the relative 
weight of each stimulus will depend on what 
other stimuli it is combined with, these rela- 
tive weights can all be calculated directly 
from the absolute weights of the separate 
stimuli. 

That averaging is configural is obscured in 
certain applications. When the stimuli along 
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each dimension are equally weighted, then the 
averaging model has a simple linear form. 
However, when differential weighting prevails, 
as in the present experiment, then nonlinear- 
ity becomes clear (e.g, Lampel & Anderson, 
1968; Leon et al., in press; Oden & Anderson, 
1971). Einhorn's (1970, 1971) conjunctive 
and disjunctive models may also be inter- 
pretable as differential weighting (Anderson, 
1971a). 

More complex kinds of configurality have 
also been indicated by the experimental evi- 
dence. These include inconsistency discount- 
ing (e.g, Anderson & Jacobson, 1965; Bu- 
gental, Kaswan, & Love, 1970; Hendrick, 
1972; Schümer & Cohen, 1968), redundancy 
discounting (e.g. Kaplan, 1971a; Schmidt, 
1969; Wyer, 1968), and cognitive simplifica- 
tion of complex stimulus fields (e.g., Leon 
Anderson, 1972; 
Shepard, 1964; Slovic & Lichtenstein, 1971). 
ore complex con- 
ult, however, and 
€, general experi- 
mental methods for their analysis. 
ost useful tool for 
studying configural processes would be the 
method of component judgments. If the 
weight and value parameters depend uniquely 
on the stimulus array, they might be de- 


Kaplan, 
linear, however, in which 
be quite useful, 
Judgments of components weight may be 
more difficult. Some results have been promis- 
ing (Anderson & Alexander, 1971), but other 
work has been less optimistic (see Anderson 
et al, in press; Slovie, 1969: Slovic & 
Lichtenstein, 1971 ). Various technical difficul- 
ties, separating weight from scale value, for 
example, have complicated the interpretation 
of existing studies and held back the design 
of further work, The potentia] usefulness of 
component weight judgments can hardly be 
overrated, however, and it is to be hoped that 
further study will resolve the difficulties. 
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It is interesting to note the importance of 
the weight parameter in configural judgment. 
Its role in averaging theory has already been 
discussed. Discounting itself reflects reduced 
weighting, from inconsistency or from Te- 
dundancy in the two cases. Cognitive sim- 
plification can be interpreted as attentional 
discounting; simplifying the stimulus field by 
ignoring certain stimuli corresponds to setting 
their weights equal to zero. The weighting 
process may thus provide a unifying concept 
for configural judgment. 


Clinical Judgment 


Most of the evidence for configural judg- 
ment has been obtained in laboratory experi- 
ments on person perception. Since person per- 
ception is often considered apart from clinical 
judgment, some comments on the relevance of 
the present methodology are in order. 

Perhaps the major difference between lab- 
oratory and field situations is the degree of 
experience and training of the judges. The 
differences between naive and experience 
judges will appear in two theoretically dis- 
tinct ways: valuation and integration (Ander- 
son, 1971a; see Footnote 3). Experience will 


certainly affect the valuation process; a" 


MMPI scale might be virtually meaningless 
to an untrained 


judge, for example. Most prac 
tical prediction tasks differ from the person 
Perception studies in the obvious necessitY 
for special training in valuation operations. 
Nevertheless, the integration rules them- 
selves may well be basically similar for naive 
and experienced judges. The averaging effect 
has been found in so many different stimulus 
situations that it is a candidate for a genera 
principle of Judgment. The other configura 
Processes mentioned above must also be €X 
pected to occur in experienced judges. Indeec; 
experienced judges would probably be more 
Sensitive than naive judges to redundancy 
and, in most tasks, to inconsistency, On the 
other hand, experienced judges would prob- 
ably make less use of simplification strategic? 
The distinction between valuation and n 
tegration parallels, to a certain degree, the dif- 
ference between parameters and function? 
rule. In the functional measurement approac" 
the integration rule is used as the prima" 
basis for Measuring the stimulus paramete!* 
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Scale value and weight. This allows numerical 
Scaling of qualitative stimuli, at the level of 
the individual judge, as has been demon- 
Strated here, It can even measure internal 
States, as in Kaplan's? notable work on re- 
Sponse dispositions (see also Kaplan & Ander- 
Son, in press), 

The present approach places first emphasis 
on the judgmental process itself. Measure- 
Ment becomes an organic part of the sub- 
Stantive investigation, facilitating a focused 
Search for configural processes of judgment. 

he stony field of statistical versus clinical 
Prediction is bypassed. This agrees with Gold- 

"rs (1968) orientation, as well as with 
numerous other researchers on judgment (e.g., 

ronbach, 1955; Holt, 1970, p. 347; Sarbin, 

aft, & Bailey, 1960; Slovic & Lichtenstein, 
1971; Tagiuri, 1969, pp. 414 ff). The methods 
illustrated here should provide useful leverage 


on the problem. 


"M. F. Kaplan. How response dispositions inte- 
grate with stimulus information. (Tech. Rep. No. 19) 
lego, Calif.: University of California, Center 

pr Human Information Processing, 1971. 
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The literature 
rewarding brain stimulation an 
is briefly reviewed. The literature is 
work, with the emphasis on speci 
behavior in each situation. The a 
brain stimulation is different from c 
but that, nevertheless, the 


respects, 
stimulation does, 
ventional rewards. 
from the standpoint of the 


of rans the major question in the study 
cal ehavior maintained by rewarding electri- 
or stimulation of the brain (ESB) is whether 
t not ESB reward is fundamentally different 
ES conventional rewards such as food and 
E Some studies show that behavior main- 
m ned by ESB reward differs from behavior 
üintained by conventional rewards; several 
oc ries—including the drive decay (Deutsch, 
n Deutsch & Deutsch, 1966; Deutsch & 
am arth, 1963; Gallistel, 1964), the aversive 
tereffects (Ball, 1967; Ball & Adams, 1965; 
and the conflict (Kent & 
Wasden, & Courtney, 
Wasden, Reid, 
1963 )—have been 


aler, 1961a), 
soman, 1969; Reid, 
& a Wasden & Reid, 1968; 
orter, 1965; Wetzel, 
"Obosed to account for these behavioral dif- 
“rences in terms of a difference in the nature 
the rewards, Other studies suggest that the 

e reduced or elimi- 


ehay; j 
avioral differences can be rect Y 
lations of train- 


mn by appropriate manipu 2 
8 and deprivation conditions; this has led 
rowill, Panksepp, & 


an incentive theory (T 
the idea that 


a 
E ndelman, 1969) based on 
reward has the same essential nature as 
The purpose of this 


On > 
Ventional rewards. : 
studies in an 


Per is to reinterpret these 


vas supported in 
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ational Research 
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Lon, quests for reprints shou 
PN Department of Psychol 
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ld be sent to Irmingard 
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in certain situations, 


dealing with the differences between behavior maintained by 
d behavior maintained by conventional rewards 
then interpreted in an associative frame- 
iying the stimuli that are controlling the 
ciative analysis shows that rewarding 
onventional rewards in some fundamental 
behavior maintained by rewarding brain 
resemble behavior maintained by con- 
Brief critiques of some of the earlier theories are offered 
associative model. 


associative framework and to propose a com- 
promise theory that can incorporate and 
reconcile some of the previous theories. 


BEHAVIORAL DIFFERENCES 
The apparent differences between ESB- 


reinforced and conventionally reinforced be- 
haviors can be divided into six categories. 


Lability 

Some studies show that ESB-maintained 
behavior is labile relative to conventionally 
reinforced behavior in that it deteriorates 
more rapidly as a result of the temporary or 
permanent withdrawal of the primary reward. 
This lability has been reported in four dif- 
ferent situations. 

Resistance to extinction. Some 
show that behavior maintained by ESB re- 
a continuous reinforcement (CRF) 
s very rapidly when the 
reward is withdrawn (Culbertson, Kling, & 
Berkley, 1966; Gibson, Reid, Sakai, & Porter, 
1965; Howarth & Deutsch, 1962; Olds, 1955; 
Olds & Milner, 1954; Pliskoff & Hawkins, 
1963; Seward, Uyeda, & Olds, 1959). How- 
ever, other studies have shown that this rapid 
extinction is not an inherent or unalterable 
property of ESB-maintained behavior. Such 
factors as food deprivation (Deutsch & Di- 
cara, 1967), conditioned inhibition (Herberg 
& Watkins, 1966), the spatio-temporal rela- 


studies 


ward on 
schedule deteriorate: 
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tion between response and reward (Gibson 
et al., 1965), and the length of delay between 
the acquisition and the extinction periods 
(Quartermain & Webster, 1968) have been 
shown to influence the rate of extinction. 
Panksepp and Trowill (1967a, 1967b) pre- 
sented evidence to show that the convention- 
ally reinforced response extinguishes just as 
rapidly as the ESB-maintained response, pro- 
vided that both the deprivation level and the 
spatio-temporal relation between response and 
reward are the same for the two groups of 
animals, 

Partial reinforcement performance, Some 
studies show that animals responding for 
ESB reward on a partial reinforcement sched- 
ule perform more poorly than animals re- 
sponding for conventional rewards (Brady & 
Conrad, 1960; Brodie, Moreno, Malis, & 
Boren, 1960; Culbertson et al., 1966; Elder, 
Montgomery, & Rye, 1965; Keesey & Gold- 
stein, 1968; Pliskoff, Wright, & Hawkins, 
1965; Sidman, Brady, Boren, Conrad, & 
Schulman, 1955), However, other studies have 
shown that the partial reinforcement per- 
formance of animals receiving ESB reward 
can be improved by various 


experimental 
manipulations, to a level commensurate with 
that of animals responding for conventional 


rewards, Such variables as the brain area 
(Brodie et al., 1960), the level of food depri- 
vation (Elder et al., 1965), the spatio-tem- 
poral relation between response and reward 
(McIntire & Wright, 1965; Pliskoff €t al, 
1965), the number of ESB trains per rein- 
forcement (Brown & Trowill, 1970; Pliskoff 
et al., 1965), and the rate of the shift from 
the CRF to the partial reinforcement schedule 
(Elder et al., 1965; Huston, 1968; Pliskoff 
et al., 1965) have been studied in this con- 
nection. Also, certain drugs, such as meth- 
amphetamine (Elder et al, 1965) and chlor- 
diazepoxide (Trowill et al., 1969), have been 
found to improve partial reinforcement per- 
formance for ESB reward. Finally, it has 
been found that in the operant discrimination 
situation, which is a special subclass of the 
multiple partial reinforcement situation, the 
performance for ESB reward is just as good 
as, if not better than, the performance for 
conventional rewards (Kling & Berkley, 1968; 
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Lenzer & Frommer, 1968, 1971; Sadowsky, 
1969). 

Runway behavior. Some studies show p 
animals responding for ESB reward in fi, 
runway situation perform more poorly (wi Í 
slower running speeds and/or slower rates : 
learning) aíter long, as opposed to pe 
intertrial intervals (Gallistel, 1966, Ww 
19693; Newman, 1961; Panksepp, Gan d 
man, & Trowill, 1968; Scott, 1967; Sewa 
Uyeda, & Olds, 1960; Spear, 1962). spac 
of trials does not have such effects on oe. 
way behavior when conventional rewards E 
used (Cotton & Lewis, 1957; Gallistel, 13% E 
Porter, 1938; Sheffield, 1949; Wilson, W Me 
& Amsel, 1955), However, here again, thes 
are studies that show that this poor porton 
ance in the runway situation does not ae 
sarily follow from the use of ESB as B 
reinforcement. Such factors as the time E 
the last ESB (Gallistel, 1969a, 1969b), t 1 
number of trials since the shift from A 
short to the long intertrial interval (Pali 
Sepp et al., 1968), and the brain area (Scott 
1967) have been found to alter the degree "i 
lability in the runway situation. Also, Ek. 
drug sodium amytal, a fear-reducing a 
(Miller, 1961b), has been found to elimina, 
the lability in the runway situation (Re 
et al., 1970; Wasden & Reid, 1968). Finally, 
Kent and Grossman (1969) reported tha 
animals that do not require free stimulat. 
(priming) to induce them to perform in 4 
runway do not run more slowly after th 
long intertrial intervals, d 

Overnight decrement. It has been report? 
that animals responding for ESB reward E 
the runway or in the maze situation shon 
an overnight decrement in responding, wit 
slower running time on the first. trial of é 
day than on the last trial of the previo" 
day or on subsequent trials of the same day 
(Kent & Grossman, 1969; Olds, 1956; 
Panksepp et al., 1968; Reid et aly 19701 
Seward et al., 1960; Spear, 1962; Wasden * 
Reid, 1968; Wasden et al, 1965). An ovef" 
night decrement is sometimes seen with con^ 
ventional rewards (Logan, 1960, p. 62), ye 
it is not as large as in these studies wit? 
ESB reward. However, there are other studi? 
that show that this overnight decrement is nO 
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| 
n unalterable property of ESB-maintained 


a: Such factors as brain area (Kent & 
of be 1969; Wasden et al., 1965), length 
dm cy interval (Scott, 1967), and time 
listel "s ESB or priming stimulation (Gal- 
E s jai Kent & Grossman, 1969; Pank- 
Wetzel rowill, 1968; Wasden et al., 1965; 
Mone 1963) have been found to affect the 
administ of overnight decrement. Also, the 
m D ration of the drug sodium amytal has 
night fus to reduce or eliminate the over- 
lo the DR whether the ESB is given 
or to oot (Wasden & Reid, 1968) 
Bul ' e forebrain (Reid et al, 1970). 
rained t it has been found that animals 
Vironme o respond differentially to stable en- 
3 ipei or internal stimuli do not show 

68. icon decrement (Kornblith & Olds, 

> Lenzer & Frommer, 1968). 


l " 
"satiabilit y 


nats second apparent difference is that ani- 
- ee for ESB on a CRF schedule 
Eure to respond at a high and fairly 
Ome cas rate over many hours at a time, in 
(Olds f s to the point of physical exhaustion 
Wi reas 58; Ray, Hine, & Bivens, 1968), 
tewards Lo: responding for conventional 
the a show a more rapid tapering off of 
Sponse rate. 


R 
"te of Acquisition 

Ri tite is some evidence that lever-pressing 
hr ur maintained by ESB reward on a 
" schedule (Olds & Milner, 1954) and 
Ttain types of discrimination behavior main- 
‘ned by ESB reward (Lindholm & Keesey, 
1979. Sadowsky; 1969) are acquired more 
'apiqly than the corresponding behaviors 


Maintained by conventional rewards. Other 
. suggests that the rapid 


ĉvidence, however, p 
Tugan of the JEEP C Rosen, eo 
Ore by ESB on a CRF schedule, is an 
artifact of training and deptivalign Sonditions 
(Gibson et als 65; Panksepp & Trowill, 
19675). Moreover. there iS fame ANa ie 
line “Berkley, g; Kunga ee 
Gog & j & Kling, 1968) po es d 
e Termar aintained by E reward 
Jation behavior rapi ly than conven- 
is not acquire re Ts. sation behavior, 


tionally reinfor! 


although this evidence is not as persuasive as 
that provided by Sadowsky (1969) and 
Lindholm and Keesey (1970). 


Dominance 

Under certain conditions an animal will 
choose to respond for ESB reward instead of 
conventional reward (Deutsch, Adams, & 
Metzner, 1964; Spies, 1965) or will respond 
for ESB reward and fail to respond, in a 
two-bar competition situation, for conven- 
tional reward (Falk, 1961; Mogenson, 1969; 
Morgan & Mogenson, 1966; Routtenberg & 
Lindy, 1965), even when the animal is de- 
prived for long periods of time and the con- 
ventional reward, food or water, is necessary 
for survival. However, the ESB-maintained 
behavior is not always dominant, either in 
the choice situation or in the two-bar com- 
petition situation. By manipulating such vari- 
ables as brain area (Routtenberg & Lindy, 
1965; Spies, 1965), current intensity of the 
ESB (Deutsch et al., 1964; Falk, 1961; 
Mogenson, 1969; Morgan & Mogenson, 1966), 
level of water deprivation (Deutsch et al., 
1964), and length of the delay between the 
priming stimulation and the start of a trial in 
the choice situation (Deutsch et al., 1964), 
the ESB-maintained behavior can be made 
either dominant or subordinate with respect 
to the conventionally reinforced behavior. 


Secondary Reinforcement 

There is some evidence (Mogenson, 1965; 
Seward et al., 1959) that it is more difficult 
to impart secondary reinforcement properties 
to a neutral stimulus when that stimulus is 
paired with ESB reinforcement than when it 
is paired with conventional reinforcement. 
However, the important factor in this com- 
parison may be the level of deprivation 
rather than the nature of the rewards. The 
studies by Seward et al. (1959) and Mogen- 
son (1965) involved only nondeprived ani- 
mals. DiCara,? using food-deprived animals 
was able to obtain secondary reinforcement. 
effects, provided that the ESB electrode was 
located in a brain area sensitive to the leve] 


PL. V. DiCara. Brain stimulation and 
RE cements Unpublished doctora] d ond) 
ew York University, 1966. Isectatipue 
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of food deprivation. Moreover, some tests for 
secondary reinforcement in nondeprived ani- 
mals trained to respond for conventional re- 
wards have also turned out to be negative 
(Estes, 1949; Schlosberg & Pratt, 1956). 


Contrast Effects 


Panksepp and Trowill (1969, 1970) pre- 
sented evidence íor negative and positive 
contrast effects in rats trained to press a lever 
for hypothalamic ESB reward. Although the 
negative contrast effect has consistently been 
obtained with conventional rewards, there is 
considerable doubt as to the reliability of 
the positive contrast effect produced by a 
change in quantity or quality of conventional 
reinforcement (Black, 1968, 1969; Dunham, 
1968; Premack, 1969). The ESB-maintained 
behavior thus seems to differ from conven- 
tionally reinforced behavior in that it is more 
susceptible to the positive contrast effect, 


ASSOCIATIVE MODEL 


The associative model begins with the ques- 
tion, What stimuli are controlling or come to 
control the ESB-maintained behavior in a 
given situation? The core idea is that in the 
CRF situation and in other situations where 
ESBs follow one another closely, the control- 
ling stimuli (the stimuli that give rise to the 
operant response) are the internal stimuli, 
or some subset of the internal stimuli, pro- 
duced by the ESB. In situations where there 
is a long interval between one ESB and the 
next, or between one ESB and t 
portunity for the animal to respond for an- 
other ESB, the ESB-produced stimuli, be- 
cause they decay rapidly with time, cannot 
serve as controlling stimuli; the animal must 


learn to respond to other stimuli, if it is to 
respond at all. 


he next op- 


In most situations where conventional re- 
wards are used, and where the rewards follow 
one another closely in time, the stimuli pro- 
duced by the reward do not, to any large 
extent, control the response, though they may 
control the nonresponse (Ferster & Skinner, 
1957). The ESB-reinforced behavior is dif- 
ferent from conventionally reinforced behavior 
in situations where the rewards follow one 
another closely in time because the former 
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is controlled by stimuli (the ESB-produced 
stimuli) that decay rapidly with time, whereas 
the latter is controlled by stimuli that do not 
decay rapidly with time. In other situations, 
with long intervals between rewards or be- 
tween one reward and the next opportunity 
to respond, both types of behavior—behavior 
maintained by ESB reward and behavior 
maintained by conventional epi, 
come under the control of the same kind E 
stimuli; in these situations, the two types E 
behavior may be quite similar, even thoug 
the rewards remain basically different, 1 
terms of stimulus aftereffects. 


ESB-Produced Stimuli as Controlling Stimuli 


A given stimulus can serve, simultaneously 
or at different times, several different func 
tions: it can serve as a secondary reinforcer: 
as a response instigator, as a cue for Te 
sponding, and as a discriminative stimulus: 
By “controlling stimulus” is meant a stim 
ulus that serves both as a response instigator 
and as a cue; it is assumed in this paper tha 
a conditioned stimulus serves these same tw 
functions. 

Rewarding ESB has been found to be 4" 
effective conditioned stimulus and also a” 
effective discriminative stimulus in the classi: 
cal conditioning situation (Hupka, 1970) a 
an effective conditioned stimulus for 4" 
avoidance response in the shuttle box (Moge™” 
son, 1964; Mogenson & Morrison, 1962; Stut? 
& Asdourian, 1965), which is an instrument? 
conditioning situation. Furthermore, rewar® 
ing ESB has been found to be an effectiV 
discriminative stimulus in the operant condi- 
tioning (lever-pressing) situation (Butcher ° 
Stutz, 1969: Stutz, Butcher, & Rossi, 1969): 
Stutz et al. (1969) reported that rewardine 
ESB was an effective discriminative stimul" 
when paired with a neutral ESB as an 57 
but not when paired with another rewardi? 
ESB, to a different brain area. However 
Butcher and Stutz (1969) found that, wit” 
the ESB used for reinforcement as well as fot 
the discriminative stimulus, one rewarding 
ESB (to the septum) can be discriminat? 
from another rewarding ESB (to the hyP 
thalamus). 


eS 
Valenstein (1964) summarized some stud! 
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Showing that ESB below reinforcing threshold 
has cue properties and concluded that an 
animal “can be trained to respond to the 
brain stimulation as to any other discrimi- 
nable stimulus [p. 424]." 

Finally, it should be noted that ESBs to 
Nonrewarding parts of the brain have for a 
long time been used as conditioned and dis- 
criminative stimuli in classical and operant 
Conditioning situations (Doty & Giurgea, 
1961; Elster, Vandercar, & Schneiderman, 
1970; Loucks, 1938; Nielson, Knight, & 
Porter, 1962). There is no reason to suspect 
that ESBs to rewarding areas of the brain 
Should be different in this respect. 


4 Nature of the ESB Aftereffects 


How are these conditioned or controlling 
ated by the ESB? 


Stimuli produced or genera 
One possibility is based on a special hypothe- 
Sis as to the nature of the aftereffects of ESB. 
his hypothesis assumes that the ESB pro- 
duces a biphasic stimulus event, an initial 
inhibitory phase followed by a rebound ex- 
Citatory phase. The initial inhibitory phase 
Constitutes the rewarding aspect of the ESB. 
he rebound excitatory phase is the source 
Of the stimuli that potentially control the 
"esponse, When a response leading to a re- 
Ward occurs while these rebound stimuli are 
Operative, the response will become connected 
to them, 


This hypothesis is similar to the hypothesis 


ed by the advo- 


Separate pathways advanc 
Cates of the drive-decay theory. But there 
f all, the drive- 


te two differences. First o 


d : 
Eu hypothesis assumes 
Ystem is a drive system, whereas 
ative hypothesis assumes that it is a system 


Or, among other things, generating condition- 
able stimuli, Second, the drive-decay hypothe- 
ca posits that the two systems are anatomi- 
t V separate, whereas the associative hy- 
me esis posits that they are separate on the 
"poral dimension. 
The recent studies by Ball (1970) and 
rman, Terman, and Kling (1970) lend sup- 
Port to the hypothesis of temporally separate 
Stems, Terman et al. demonstrated that the 
Positive effect of ESB intensity on the re- 
Donse rate in the CRF situation is due to 


that the second 
hereas the associ- 
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the suppression of long interresponse times 
(IRTs) and an increase in the relative íre- 
quency of short IRTs. This could be ex- 
plained by assuming that increasing the ESB 
intensity has the effect of increasing the 
weight of the ESB-produced controlling stim- 
uli, so that the animal responds more quickly 
to these stimuli as they come up during the 
rebound phase. With very high intensities, 
the response rate in some animals decreased, 
as a result of the suppression of very short 
IRTs. This could be explained by assuming 
that the high-intensity ESB increases the 
duration of the initial reward phase and the 
delay between the delivery of the ESB and 
the onset of the rebound phase, which con- 
tains the stimuli that control the response. 

Ball (1970) presented evidence that the 
reward component of hypothalamic ESB is 
temporally separate from the component that 
gives rise to feeding behavior. The stimuli 
that produce the feeding response presum- 
ably do so because they have innate con- 
nections with the response. But the associa- 
tive hypothesis assumes that these stimuli, or 
other stimuli in the rebound phase, can also 
become connected to instrumental responses, 
such as lever pressing in an operant condi- 
tioning box. 


Six Behavioral. Differences 

Lability. ESB-maintained behavior is labile 
in those situations where it is controlled by 
the stimuli produced by the ESB. It is labile 
ause these stimuli decay rapidly with time. 
of extinction following CRF 
extinction without respond- 
Howarth & Deutsch, 1962) 


are due to the rapid decay of the PN 
produced controlling stimuli following with- 
drawal of the ESB reward. In a sense, M 
is not true extinction: The controlling 
the stimuli connected to the responi a jd: 
not present, except briefly, during k i 

tinction period; therefore, the Eu 
response connection cannot be broken. a 
animal stops responding. not becanse the 
stimulus-response connection is broken but 
because the controlling stimuli are no longer 


present oF effective. 
Herberg (1963) a 


bec 
The rapid rate 
training and the 


ing phenomenon ( 


rgued that the rapid ex- 
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tinction is an artifact resulting from over- 
training. Herberg and Watkins ( 1966) ob- 
tained evidence that the rapid extinction is 
not due to overtraining as such, but rather to 
conditioned inhibition generated by repeated 
extinction and reacquisition sessions; the ani- 
mal is "trained to extinguish." Both of these 
studies can be explained by the associative 
model. In the first study, the long series of 
3-minute bouts of self-stimulation may have 
made time a stimulus for responding, in 
addition to the ESB-produced stimuli. The 
prolonged extinction responding may have 
been due to this time stimulus. This analysis 
implies that rapid extinction is not an arti- 
fact but rather the normal result in situations 
where the ESB-produced stimuli are not sup- 
plemented by other stimuli that promote re- 
sponding during the extinction period. In the 
Second study, the “training to extinguish” 
establishes conditioned stimuli for not re. 
sponding, with the result that the extinction 
` scores become even smaller. 

The study by Gibson et al. (1965) showed 
that increasing the delay of reward, making 
the lever-press response only one in a chain 
of responses leading to the ESB reward, leads 
to an increase in resistance to extinction, to 
a level comparable to that displayed by food- 
rewarded animals trained with the same 
spatio-temporal relation betw 
reward, The as 
by assuming th 
Teward delay, 


(e.g., 
the sight of th 


€ lever or the noise of the 
e reward is obtained) 
-, the kinesthetic stim- 
uli associated with moving back toward the 
become connected to the response, 
These extra controlling stimuli do not, as 
the ESB-produced stimuli do, decay rapidly 
during extinction: therefore, extinction re- 
sponding is augmented. 

The results of the G 


and Trowill (1968) experiment, Showing that 
training with lever retraction increases re- 
sistance to extinction, are easily explicable in 
terms of the associative model. The lever, or 
some stimulus property of the lever, becomes, 
for the animals in the retraction groups, a 
controlling stimulus, which, during extinction 


andelman, Panksepp, 
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and in the absence of ESB-produced stimuli, 
will continue to produce responses and thus 
increase the resistance to extinction. . 

The difficulty of shifting from a continuous 
ESB reinforcement to a partial ESB rein- 
forcement schedule is due to the rapid ees 
of the ESB-produced stimuli during period 
of nonreinforcement. In the typical ESB (P 
ation, when a period of nonreinforcement - 
introduced following a period of "rcm 
reinforcement, the ESB-produced stimuli a 
the only stimuli that can produce €—: 
responding; if the interval of cpi aca 
ment is long enough, these stimuli will dor 
and the responding will cease. In the situation 
where conventional rewards are used, the eat 
trolling stimuli (including perhaps iii 
stimuli, kinesthetic stimuli, and environmen : 
stimuli) usually do not decay with time HEN 
ing the nonreinforcement period, so the epi 
mal continues responding and obtains peser 
reinforcements. The conventionally reinforce? 
animal, because it continues to respond ame 
the periods of nonreinforcement, has a diano 
to learn the new reinforcement can. eet 
and to learn to respond to new stimuli, such 
as time (fixed interval [FI] schedule) T 
number of responses (fixed ratio [FR] sched- 
ule); but the ESB-reinforced animal, becaus? 
it is more likely to stop responding guren 
the long nonreinforcement period, has less © 
a chance to learn the new reinforcement con” 
tingencies or become conditioned to the new 
stimuli. " 

This explains Why it is not possible to shift 
directly from continuous ESB reinforcemen 
to a high ratio (e.g., FR 50) or long iater 
(e.g, FI 8 minutes) schedule, whereas € 
a shift is possible with conventional rewa" i 
(Ferster & Skinner, 1957, p. 48, 139). Th 
shift with ESB animals must be very gradual, 
Starting with short nonreinforcement inter- 
vals, so that the responding, controlled by E 
ESB-produced stimuli, can be carried throu 
to the next reinforcement period. When m 
new stimuli, arising out of the partial gt 8 
forcement schedule, such as time (FI vol 
ule) or response number (FR schedule : 
begin to gain control of the behavior, ie 
the nonreinforcement interval can be n a 
ened, because these new stimuli will prom? 


i 
D 
} 
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responding during the nonreinforcement pe- 
Tlods. If the responding in the ESB animal 
can be brought under the control of the 
Schedule-related stimuli, instead of the ESB- 
produced stimuli, then it will come more and 
More to resemble the responding in the con- 
Ventionally reinforced animal, since the re- 
Sponding in both groups of animals will be 
Under the same kind of stimulus control. 
There may, however, still be a difference in 
the overall behavior pattern of the two 
Stoups of animals, in those situations where 
the offset of reinforcement is a stimulus for 
Not responding (Sadowsky, 1969); the offset 
of ESB reinforcement may constitute a sub- 
Stantially different stimulus event from the 
offset of conventional reinforcement. 

The establishment of extra controlling 
Stimuli (e.g., the kinesthetic stimuli associ- 
ated with moving back to the permanent 
ever) might have been one factor behind 

© improved partial reinforcement perform- 
ance observed by Pliskoff et al. (1965) in 

€ retractable lever situation. However, these 
extra controlling stimuli are evidently not 
“ssential for obtaining good partial reinforce- 
ment performance with ESB (Brown & 

Towill, 1970). Nor is the use of multiple- 
tain rewards essential for good performance 
(Lenzer & Frommer, 1968, 1971). The most 
"hbortant factor is probably the rate of the 
“uft from CRF to partial reinforcement: the 
Ore gradual and careful the shift, the higher 
© likelihood the animal will learn to re- 
‘Pond to the schedule-related stimuli, in place 

the ESB-produced stimuli. ae à; 

"he increased resistance to extinction fol- 
Wing partial reinforcement, as compared 2 

F training (Brown & Trowill, 1970; Cul- 
"rtson et al., 1966; Herberg, 1963; Pliskofi 
^ al., 1965), is simply due to the difference 
th Stimulus control. In the CRF atom 
stir Controlling stimuli are the ESB-produce 
imuli: when the ESB is withdrawn, these 
‘timui decay and responding ceases. In the 
shen reinforcement situation, the controlling 
re uli are time (FI schedule), number 0 
S *Donses (FR schedule), response rate WS 
sj edule), and other such stimuli (Ferster & 
“nner, 1957), These stimuli do not decay 
p, * time following the removal of the ESB. 

t example, with an FT schedule, the time 
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stimulus, which is controlling the responding, 
comes up again in extinction, and the animal 
responds as usual. When no reinforcement is 
forthcoming, the animal, if it does not know 
that the time interval has ended, will con- 
tinue to respond, in expectation of being re- 
warded (see Pliskoff et al., 1965, Figure 3). 
Even after the animal has stopped respond- 
ing once, the time stimulus may come up 
again and produce another burst of respond- 
ing. The fact that animals responding on an 
FI schedule show less resistance to extinction 
than animals responding on a variable inter- 
val (VI) schedule (Brown & Trowill, 1970) 
can also be understood in terms of differing 
stimulus control. 

Lability in the runway situation is also ex- 
plained in terms of the rapid decay of the 
ESB-produced controlling stimuli. When an 
animal is trained to respond for ESB reward 
in the Skinner box on a CRF schedule and 
then in the runway with short intertrial inter- 
vals (ITIs), the ESB-produced stimuli will 
be important in controlling the response. Then 
when the animal is tested after a long ITI, 
these controlling stimuli will have dissipated 
and the running time will be slow. In runway 
situations using conventional rewards, the 
reward-produced stimuli do not usually, even 
with short ITIs, become controlling stimuli; 
or if they do become connected to the re- 
sponse, it is not to the exclusion of connec- 
tions between other stimuli and the response, 
environmental stimuli, and perhaps depriva- 
tion-related stimuli. The change in stimulus 
control resulting from an increase in ITI is 


minimal; that is, these environmental and 
vati imuli he same no 
ivation-related stimuli are t 

A f the ITI. There- 


matter what the duration 0 
fore, changing duration of ITI 


runway performance. — : 
If an animal is trained only with um 
ITIs, it may, even with hypothalamic z 
sii fail to perform as well as = n 
trained with short ITIs (Seward et al., € 
But this is not necessarily the case. 
T 7 re sorted that animals responding for 
ds with 15-minute ITIs 


i zard 
mothalamic rewar l 
= emp as well or nearly as well as animals 
vith massed trials. The associative model as- 
w r 


nes that for an animal to respond rapidly 
after long ITIs, it must learn to respond to 


does not affect 
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environmental stimuli, instead of the ESB- 
produced stimuli; once it has learned this, its 
behavior wil be minimally affected by ITI 
duration. Perhaps some aspect of the Seward 
et al. (1960) procedure (e.g., extensive pre- 
training on CRF schedule or training only 
every second day) made it difficult for the 
animals in the spaced group to learn to re- 
spond to the environmental stimuli, while the 
Scott (1967) procedure encouraged such con- 
ditioning. Scott himself argued that lability 
in the runway is related to the learning 
process. 

While nonlabile runway behavior can be 
obtained with hypothalamic reward, previous 
reports indicate that it cannot be obtained 
with forebrain reward (Olds, 1956; Scott, 
1967; Spear, 1962). This may be explained 
in associative terms by assuming that some 
aspect of forebrain reward, not having to do 
with incentive value, makes it more difficult 
for the animal to learn to respond, or respond 
appropriately, to the environmental stimuli. 
One possibility is that the aftereffect of septal 
stimulation is more long lasting and there- 
fore reinforces competing responses, as well 
as the running response (cf. Lindholm & 
Keesey, 1970). Another possibility is that 
septal ESB has a larger inhibitory effect on 
sensory input (cf. Ball, 1967) and conse- 
quently makes it more difficult for the re- 
sponse to become connected to the environ- 
mental stimuli, 

The overnight decrement in performance is 
also the result of the decay of the ESB- 
produced controlling stimuli. Priming is ef- 
fective in reducing or eliminating the decre- 
ment because it reinstates the controlling 
stimuli. - 

The overnight decrement can be reduced or 
eliminated by training the animals to respond 
to environmental stimuli, such as runway 
stimuli (Scott, 1967), T-maze stimuli (Korn- 
blith & Olds, 1968), discriminative stimuli in 
a two-compartment shuttle box (Stutz, Lewin, 
& Rocklin, 1965) or discriminative stimuli 
in the operant conditioning apparatus (Lenzer 
& Frommer, 1968). These stimuli, unlike the 
ESB-produced stimuli, do not decay over- 
night; they are operative at the beginning of 
each daily session. 
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Wasden et al. (1965) reported that ta 
overnight decrement was not displayed by al 
animals, that whether or not it occurs de- 
pends on the brain area involved. In those 
animals that displayed an overnight decre- 
ment, it could be reduced by administering 
sodium amytal, a fear-reducing drug, no mat- 
ter whether the animals received ESB to 
areas in the hypothalamus (Wasden & Rog 
1968) or to areas in the septum, the dorsa 
hippocampus, or the amygdala (Reid et al. 
1970). These results suggest that the over- 
night decrement is the result of an approach- 
avoidance conflict resulting from the ambiva- 
lent nature of the ESB to certain brain areas: 
However, the associative model can also ac 
count for these data. The overnight decrement 
and the need for priming are the result of b 
decay of the ESB-produced controlling stimu! 
and the absence of any environmental stimuli 


connected to the response. Animals that do not. 


show any overnight decrement in the runway 
or the T maze or the operant conditioning bo* 
have evidently learned to respond to environ- 
mental stimuli; animals that do show thé 
decrement have not learned to do this. Th® 
ESB to certain brain areas may inhibit or 
distort sensory input (cf. Ball, 1967) and thus 
prevent or hinder the formation of connection? 
between the external stimuli and the response: 
Animals responding for such ESBs woul 
show the overnight decrement. Sodium amyt? 
may reduce the overnight decrement by !€' 
ducing the effect of the ESB on incomin? 
sensory input, and thus promoting the forma" 
tion of connections between the external st 
muli and the response. n 
Reid et al. (1970) reported that the dr"* 
was effective on the very first trial followi?" 
injection, before the animal had experience 
the ESB in the drugged condition; this wou Z 
indicate that the effect of the drug on t 
overnight decrement is not the result of b 
effect on the learning process, This findi”? 
remains to be confirmed; but assuming m 
it is true, the associative model could genera" 
Several other possible explanations. The É 
may make the animal more attentive to C^. 
tain environmental stimuli that have alread”) 
before the drug treatment, been condition? 
to the response. Or the drug may reduce t 
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frequency of competing responses and thus 
increase the effectiveness of the environmental 
controlling stimuli. 

Insatiability. The associative model ac- 
counts for the insatiability of ESB-maintained 
behavior in the following way. In the CRF 
situation the ESB-produced stimuli are the 
controlling stimuli. Each ESB reproduces 
these stimuli, thus keeping them at a constant 
high intensity or amplitude or “weight” 
(Estes, 1958). The animal is most attentive 
to these stimuli and thus spends most of its 
time performing the conditioned response. 

Olds (1958) reported that animals respond- 
ing for septal reward satiate more readily 
than animals responding for hypothalamic 
reward. One way to explain this is based on 
the assumption that the rate of responding 
for ESB reward is determined mainly by the 
seizure threshold; the higher the threshold, 
the less likely a seizure and the higher the 
rate (Herberg & Blundell, 1969; Newman, 
1967; Reid, Gibson, Gledhill, & Porter, 1964; 
Reid & Porter, 1965). It may be the case that 
over a prolonged session the septal ESB has 
the effect of lowering the seizure threshold, 
which would cause the animal to respond more 
slowly, in order to avoid a seizure. The hypo- 
thalamic ESB may have less of an effect on 
the seizure threshold and therefore less of an 
effect on the response rate. 

Another possible explanation is based on the 
hypothesis, already outlined, that the ESB 
produces a biphasic stimulus event, an initial 
inhibitory phase constituting the reward as- 
pect of the ESB and a rebound excitatory 
phase constituting the source of the stimuli 
that control the response in the CRF situa- 
tion. The septal ESB, over a prolonged period, 
may have the effect of increasing the delay 
between the delivery of the ESB and the on- 
set of the rebound phase; this would lead to 
a slower rate of responding, since the respond- 
ing is controlled by the stimuli in the rebound 
Phase, The hypothalamic ESB may be dif- 
ferent from the septal ESB in that it has less 
of an effect, over a prolonged period, on the 
Parameters of the ESB-produced biphasic 


aftereffect. 


Rate of acq 
quisition of the lever-press resp 


visition. The rapid rate of ac- 
onse in the 
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CRF situation is the result of two factors. 
The first is the absence of a delay between the 
response and the delivery of the reward. This 
has mainly to do with the mechanics of the 
situation; the animal can stay right at the 
lever, it does not have to move away to col- 
lect the reward. The second factor is that the 
ESB-produced stimuli, because they are re- 
produced by each ESB, exercise, if the ESB 
intensity is high enough, almost complete 
control over the animal's behavior; they keep 
the animal at the lever so that it does not 
have the opportunity to sample other stimuli, 
which might give rise to competing responses, 
which would retard acquisition. 

Fast acquisition can also be obtained with 
a conventional reward, if the reward is de- 
livered immediately and if the reward produces 
stimuli that can be conditioned to the response 
(Panksepp & Trowill, 1967b). This can be 
taken as evidence that ESB reward is not 
basically different from conventional rewards 
(Trowill et al., 1969). On the other hand, it 
could be argued that this equivalence obtains 
only between ESB reward and certain con- 
ventional rewards (e.g., chocolate milk), not 
all conventional rewards. For one thing, some 
conventional rewards (e.g. those pertaining 
to sex) cannot be delivered immediately, can- 
not be injected into an animal immediately 
after an instrumental response. Second, most 
conventional rewards probably do not produce 
stimuli suitable for serving as controlling 
stimuli; they are probably too diffuse and 
long lasting. Third, the ESB reward, because 
it does not produce such long-lasting after- 
effects, may have less of a reinforcing effect 
on competing responses than most conven- 
tional rewards. 

This last point is substantiated by the ex- 
periments reported by Lindholm and Keesey 
(1970). Even though the training and de- 
privation conditions were identical, even 
though the stimulus control was the same, 
animals given ESB reward learned a two- 
choice brightness discrimination task faster 
than animals given food reward. The ex- 
planation here must be, it seems, in terms of 
the differing stimulus aftereffects of the two 
different rewards. 


Dominance. The associative model accounts 
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for the selí-starvation phenomenon (Routten- 
berg & Lindy, 1965; Spies, 1965) in the fol- 
lowing way. In the two-bar preference ap- 
paratus (Routtenberg & Lindy, 1965) or in 
the T maze with massed trials (Spies, 1965) 
the response for ESB reward is under the con- 
trol of the ESB-produced stimuli. If the ESB 
intensity level is high, these controlling sti- 
muli will have a large weight or amplitude. 
Each ESB the animal receives will reproduce 
these weighty controlling stimuli. The animal 
will continue to respond for the ESB, as op- 
posed to food or water, because the stimuli 
controlling the response for ESB outweigh 
the stimuli controlling the response for food 
or water. 

As the animal becomes more and more 
hungry or thirsty, the weight of the hunger 
or the thirst stimuli will increase. But at the 
same time the hunger or the thirst will make 
the corresponding brain system more sensitive, 
so that the ESB, if it is delivered to some area 
in the drive-sensitive system, will produce 
more intense or higher amplitude stimuli. In 
other words, the ESB-produced stimuli be- 
come larger, at the same time that the drive 
stimuli become larger, and as a result of the 
Same process, namely, deprivation. Therefore, 
the ESB-produced stimuli may continue to 
control the behavior, even to the point where 
the animal starves or dehydrates itself. Or, if 
the drive stimuli become intense enough, re- 
lative to the ESB-produced stimuli, the animal 
may show a “breakthrough” (Falk, 1961) to 
responding for food or water, 

Increasing the ESB intensity may 
an increase in the dominance of the response 
for ESB reward (Mogenson, 1969; Morgan & 
Mogenson, 1966). This could be explained by 
assuming that the higher the intensity of the 
ESB, the greater the weight of the ESB- 
produced controlling stimuli. However, it 
could also be explained in terms of an in- 
crease in the incentive value of the ESB. 
There is no doubt that some behavioral 
changes are due to changes in incentive value. 
For example, in the T maze with spaced 
trials, with the choice between water and ESB 
reward, if the water is made unpalatable by 
the addition of quinine, the animal will choose 
the ESB more often than before; 


lead to 


this would 
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be explained in terms of a change in na 
value, not a change in the weight of ae 
ing stimuli. Such an explanation would not. ‘i 
inconsistent with the associative model, Mates 
nowhere implies that behavior is not affecte 
by changes in reward value. However, the 
associative model does assume that many be- 
havioral changes that have in the past em 
explained in terms of changes in reward val " 
are actually the result of changes in t 
weights of the controlling stimuli. ‘ 

Moreover, it does not seem that the m 
starvation. phenomenon can be explainec 
solely in terms of the idea of reward value; 
this is where the associative analysis comes 
in. On the basis of this analysis, one would 
predict that in a T maze with spaced trials; 
with the behavior firmly under the control e 
environmental and thirst or hunger ii 
there would be no selí-starvation or e 
dehydration. This is in fact what the Deutsc? 
et al. (1964) experiment suggests. 

Secondary reinforcement. Mogenson (1965) 
reported that secondary reinforcement effects 
could not be demonstrated with nondeprive 
animals trained with ESB as the primary T€ 
inforcement. This is so, according to the 25^ 
sociative model, because the stimuli control 
ling the response for the secondary reinforce 
ment, namely, the ESB-produced stimuli, a" 
not present during the test for secondary T° 
inforcement, and so the animal does not Te 
spond. The neutral stimulus may posses 
secondary reinforcement properties, but these 
may remain latent, because of the absence ° 
the controlling stimuli. If the controlling 
stimuli are reintroduced during the test {0 
secondary reinforcement, by giving the anima 
random, noncontingent ESBs, then tht 
Secondary reinforcement properties can 
made manifest (Fantl & Schuckman, 1967)- 

DiCara (see Footnote 3) reported th? 
Secondary reinforcement can be demonstrate 
in the food-deprived animal, without any 
ESBs during the test period. One possible €% 
planation, in associative terms, is that the 
food deprivation produces, in those animal 
with electrodes in the hunger system, stimu! 
that resemble the ESB-produced controllin? 
stimuli. These hunger stimuli can, then, SUP" 


port the response during the test for secondary 
reinforcement, 


————— ` > M. 
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Some COMPARISONS BETWEEN THE THEORIES 
Associative versus Drive Decay 


1 There are many studies (see the first sec- 
tion of this paper; see also Trowill et al., 
1969) that show that in certain situations, 
With certain training and deprivation condi- 
tions, ESB-maintained behavior is not labile. 
One of the most important of these studies is 
that by Pliskoff et al. (1965), which showed 
that nondeprived animals can be trained to 
respond for posterior hypothalamic reward on 
difficult schedules of reinforcement. Gallistel 
(19693, p. 720) offered two possible explana- 
tions of this finding. First of all, he argued 
that the multiple-train rewards used by Plis- 
koff et al. could have produced prolonged 
Motivational aftereffects, which would act to 
Sustain responding during the nonreinforce- 
Ment periods. However, the experiments by 
enzer and Frommer (1968, 1971), showing 
that good performance on an operant dis- 
crimination task can be established with only 
à single ESB train for each S+ period, do not 
Support this explanation. Second, Gallistel 
(1969a) suggested that once an animal has 
learned to respond on a schedule with long 
intervals of nonreinforcement, it “may no 
longer require a high-level aftereffect in order 
to continue responding, and may make re- 
Sponse bursts that outlast the aftereffect of 
BSR [brain-stimulation reward] [p. 720]. 


it is not clear what this means. 


How 
ever 
i ated in order to 


an animal needs to be motivated v 
respond, how can it respond without being 


motivated? To be sure, it learns to respond, 
but in the absence of motivation? The as- 
Sociative model assumes that the controlling 
stimuli serve as the response instigators, that 
is, as the source of motivation. Animals can 
learn to respond well on difficult reinforce- 
ment schedules because they can learn to re- 
Spond to the stimuli connected with the 
Schedule. The learning involves the trans- 


ferring of response control from the ESB- 
Droduced stimuli to the stimuli associated 


With the schedule. Gallistel would have to 
assume that in the early stages of learning 
the motivation is in the form of drive, while 
in the later stages it is in the form of incen- 
tive motivation; this would be a relatively 


uneconomical explanation. 
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Sonderegger and Rose (1970) and Milner 
(1970) have also argued that the drive-decay 
theory can be saved by assuming, in Milner’s 
words, that “some motivational systems can 
be conditioned to environmental stimuli [p. 
398].” But by “motivational systems” Milner 
cannot mean drive systems; as Bolles (1967) 
has said, “there is little indication that 
satiated animals can be made hungry or 
thirsty by the presentation of external stimuli 
[p. 309].” Milner must mean the systems 
having to do with incentive motivation. But 
here again one would have to assume that the 
motivation for ESB-maintained behavior is 
sometimes in the form of drive and sometimes 
in the form of incentive motivation. The as- 
sociative model assumes that the controlling 
stimuli, whether they be the ESB-produced 
stimuli or the environmental stimuli, serve to 
instigate and guide the response, and the in- 
stigation is always of the same form. 


Associative versus Conflict 

The conflict hypothesis assumes that the 
longer the time since the last ESB, the greater 
the relative strength of the aversive compon- 
ent, the greater the approach-avoidance con- 
flict, and the greater the likelihood that the 
animal will not respond for ESB again. When 
an animal receiving an ambivalent ESB pauses 
during a prolonged session, the conflict should 
be increasing during the pause. If the pause 
is long enough, the animal should avoid the 
ESB totally and never resume responding. But 
the data presented by Olds (1958) show 
that animals receiving septal ESB, which is 
known to be ambivalent (Olds & Olds, 1963), 
continually return to the lever and resume 


responding, even after very long pauses; there 
does not seem to be any active avoidance of 


the ESB in this situation. 

Lenzer and Frommer (1968, 1971) have 
shown that animals receiving ESB to ambiva- 
lent areas of the brain, for example, the septum 
and the far lateral hypothalamus, respond 
without lability in the operant discrimination 
situation. These experiments suggest that in 
those situations where the external controlling 
stimuli are clear-cut and easily conditioned, 
animals receiving ESB to ambivalent areas 
will perform very much like animals receiving 
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ESB to more purely rewarding areas. The ex- 
periment by Scott (1967) lends support to 
this point. Some animals received ambivalent 
ESB, as indicated by histological examination 
and by tests for escape behavior, and yet ran 
very well in the runway with spaced trials 
and did not show any overnight decrement. 
Again this suggests that lability is a function 
of the degree of conditioning to stable en- 
vironmental stimuli, and not a function of the 
degree of ambivalence associated with the 
ESB. The fact that the ESB in some animals 
has an aversive component may be coinci- 
dental or secondary to the effect on learning. 


Associative versus Incentive 


There are several experiments that the in- 
centive model, as formulated by Trowill et al. 
(1969), apparently cannot account for. Gal- 
listel (1966) trained animals to run in two 
runways in strict alternation, with a 6-second 
ITI. When the ESB in one of the two goal 
boxes was set at a lower current intensity 
level than the ESB in the other goal box, the 
animal ran faster in the runway with the 
lower ESB. This was despite the fact that in 
the T-maze situation they chose the arm 
with the higher ESB, indicating that the 
higher intensity ESB was more rewarding, or 
they showed no preference, If the "motiva. 
tional properties [of ESB] are inherent in its 
reinforcement properties in the form of in- 
centive motivation [Trowill et al., 1969, p. 
264]," then the animal should run faster in 
the runway with the high-intensity ESB. The 
runway with the higher level of rein 


should also have the higher level 
tion. 


forcement 
of motiva- 


Gallistel (1966) accounted for 
ment in terms of the drive-decay 
concluded that “the stimulation i 
self-stimulation has a motivating 
is independent of its rewarding effect [p. 
101].” However, the associative model could 
also account for the data. The animal running 
in the runway with the lower ESB has just 
received the higher ESB, as a reward for 
running the other Tunway. Therefore, the 
ESB-produced stimuli, which, with a 6-second 
ITI, are controlling the response in both run- 
ways, are more intense or weighty in the run- 


this experi- 
theory and 
n electrical 
effect which 
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way with the lower ESB. Therefore, the 
running is faster in that runway. 

Gandelman et al. (1968) reported that m 
sponding during extinction was augmente: 
following training with lever retraction. Cavina 
the animals free ESBs during the period 0 
lever retraction did not significantly reduce 
the effect of this training procedure. This 
result goes against the hypothesis that m 
creased resistance to extinction after training 
with lever retraction and after training 0n 
partial reinforcement schedules is due to E 
learning to respond to the “cues of in 
tion” or nonreward (Trowill et al., 1969). K 
can, however, be explained by assuming that 
the training with lever retraction establishe 
the lever as a controlling stimulus, which E 
during extinction and in the absence of P. 
ESB-produced controlling stimuli, sustain 
promote responding. 


The experiment by Johnson, Lobdell, un 
Levy (1969)— which shows that the ium 
tion generated by withholding the ESB rei 
forcement in the two-box situation decays Ms. 
rapidly, even, apparently, more rapidly theg 
the frustration generated by withholding co? 
ventional reinforcement (Amsel & Ro 
1952; MacKinnon & Amsel, 1964)—thro" 
further doubt on the frustration interpretatio 
of the increased resistance to extinction P. 
lowing partial ESB reinforcement, Tror 
et al. (1969) assume that the partial RPM 
forcement effect is due to the fact that Mw 
animals have learned to respond to the o 
associated with frustration. But if these H 
muli decay rapidly with time, they will not 
effective in sustaining responding for a MU 
long time. Graphs of extinction respondi”? 
following partial ESB reinforcement Mo 
those in the report by Pliskoff et al., 196 t 
Show that the animals continue to respond, 
first continuously and then in bursts, x: 
many minutes after the beginning of the s 
tinction period. The Johnson et al. (1967 
study suggests that this responding is p 
controlled by the cues of frustration. The E. 
Sociative model assumes that the respon me 
is controlled by the stimuli associated with ¢ 
particular schedule the anima] is trained 
—for example, the time stimulus on ae 
schedule or the number of responses an©’ 
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A rate of responding stimulus on the FR 


schedule—and also perhaps by certain en- 
Vironmental and kinesthetic stimuli. 

Although there are certain differences be- 
tween them, the associative model and the 
Incentive model nevertheless have many 
features in common, and the associative model 
can even be viewed from the standpoint of an 
incentive theory of motivation. A controlling 
stimulus, in its function as a response insti- 
gator, is an incentive-motivational stimulus, 
according to Bindra's (1968) definition. The 
associative theory of rewarding brain stimula- 
tion, although it emphasizes stimulus-response 
relations, could be incorporated into a broader 
theory, such as the stimulus-response, cyber- 
netic theory developed by Estes (1969, 1970), 
Which treats motivational phenomena essen- 
tially from an incentive-motivational point of 
view, 

If it is assumed that the ESB-produced sti- 
muli can become controlling stimuli, then the 
experiments by Gallistel (1966, 1969b) can 

e incorporated into an incentive framework. 
he ESB-produced stimuli derive their re- 
Sponse-instigating properties from their as- 
Sociation with the ESB as reinforcement; by 
definition, they are incentive-motivational 
Stimuli, But once the ESB-produced stimuli 
ave become conditioned, they can be manipu- 
latea independently of the ESB reinforcement. 

Ut the fact that the two aspects can be mani- 
Pulated separately does not imply that they 
are separate in the final analysis: the motiva- 
tional aspect is ultimately dependent on the 
reinforcement aspect. 


The associative analy: A 
Téward is, in certain fundamental respects, 
, 


different from conventional rewards. The 
Uniqueness of ESB can be illustrated by con- 
Sidering the relation between drive manipula- 
tions and instrumental behavior. Bindra 
(1968) argued that drive does not affect in- 
Strumental responding directly, but indirectly, 

rough its effect on incentive motivation. 

is argument, based on the study by Mendel- 
Son (1966), is that drive facilitates instru- 
Mental behavior by facilitating consummatory 
€havior and the likelihood that the animal 
Will collect the reward and be reinforced. In 
the ESB situation, however, drive may 


sis suggests that ESB 
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directly facilitate instrumental responding. 
The drive, by sensitizing the neural tissue 
underlying the electrode, may augment the 
amplitude or the weight of the ESB-produced 
controlling stimuli. Since these stimuli serve 
(in some situations) both to instigate and to 
guide the behavior, the drive, by increasing 
their weight, will have increased both the 
level of incentive motivation and the degree of 
response guidance. In this way drive could 
have a direct effect on instrumental behavior, 
direct in the sense that it is not mediated by 
an effect on consummatory behavior. 


REFERENCES 


AMsEL, A., & RovsseL, J. Motivational properties 
of frustration: I. Effect on a running response of 
the addition of frustration to the motivational 
complex. Journal of Experimental Psychology, 
1952, 43, 363-368. 

Barr, G. G. Electrical self-stimulation of the brain 
and sensory inhibition. Psychonomic Science, 1967, 
8, 489—490. 

Batt, G. G. Hypothalamic self-stimulation and 
feeding: Different time functions. Physiology and 
Behavior, 1970, 5, 1343-1346. 

Batt, G. G., & Apams, D. W. Intracranial stimula- 
tion as an avoidance or escape response. Psychono- 
mic Science, 1965, 3, 39—40. 

Brora, D. Neuropsychological interpretation of the 
effects of drive and incentive-motivation on 
general activity and instrumental behavior. Psy- 
chological Review, 1968, 75, 1-22. 

Brack, R. W. Shifts in magnitude of reward and 
contrast effects in instrumental and selective learn- 
ing: A reinterpretation. Psychological Review, 1968, 
75, 114-126. 

Brack, R. W. Incentive motivation and the parame- 
ters of reward in instrumental conditioning. 
Nebraska Symposium on Motivation, 1969, 17, 85- 


37. 

dam R. C. Theory of motivation. New York: 
Harper & Row, 1967. - 

Brany, J. V, & Conrap, D. Some effects of limbic 
system self-stimulation upon conditioned emotional 
behavior. Journal of Comparative and Physio- 
logical Psychology, 1960, 53, 128-137. 

Bron, D. A. Moreno, O. M. Maus, ils L, & 
Boren, J. J. Rewarding properties of intracranial 
stimulation. Science, 1960, 131, 929-930. . 

Brown, S, & TROWILL, J- A. Lever-pressing per- 
formance for brain stimulation on F-I and V-I 
schedules in a single-lever situation. Psychological 
Reports, 1970, 26, 699—706. s 

Burcuer, R. E, & Stutz, R. M. Discriminability of 
rewarding subcortical brain shock. Physiology and 
Behavior, 1969, 4, 885-887. 

Corton, J. W- & Lewis, D. J. The effect of intertrial 
interval on the acquisition and extinction of a 


116 


running response. Journal of Experimental Psy- 
ology, 1957, 54, 15-20. 

m J. L, Krise, J. W., & Benkrev, M. A. 
Extinction responding following ICS and íood re- 
inforcement. Psychonomic Science, 1966, 5, 127— 
128. 

Devutscu, J. A. Learning and electrical selí-stimula- 
tion of the brain. Journal of Theoretical Biology, 
1963, 4, 193-214. 

Devtscu, J. A., Apams, D. W., & Metzner, R. J. 
Choice of intracranial stimulation as a function of 
delay between stimulations and strength of com- 
peting drive. Journal of Comparative and Physio- 
logical Psychology, 1964, 57, 241-243, 

Deviscn, J. A, & Devtscn, D. Physiological psy- 
chology. Homewood, Ill.: Dorsey, 1966. 

Devutscn, J. A, & DiCara, L. Hunger and extinc- 
tion in intracranial selí-stimulation. Journal of 
Comparative and Physiological Psychology, 1967, 
63, 344-347. 

Devtscu, J. A, & Howartn, C. I. Some tests of a 
theory of intracranial selí-stimulation. 
logical Review, 1963, 70, 444-460. 

Dorv, R. W., & Grurcea, C. Conditioned reflexes 
established by coupling electrical excitation of two 
cortical areas. In J. F. Delafresnaye (Ed.), 
Brain mechanisms and learning. Oxford: Blackwell, 
1961. 

Dunnam, P. J. Contrasted conditions of reinforce- 
ment: A selective critique. Psychological Bulletin, 
1968, 69, 295-315. 

Exper, S. T., Montcomery, N. P. & Rye, M. M. 
Effects of food deprivation and methamphetamine 
on fixed-ratio schedules of intracranial self-stimula- 

tion. Psychological Reports, 1965, 16, 1225-1233. 

ErsrER, A. J., Vanvercar, D. H., & SCHNEIDERMAN, 
N. Classical conditioning of heart rate discrimina- 
tions using subcortical electrical stimulation as 
conditioned and unconditioned stimuli. Physiology 
and Behavior, 1970, 5, 503-508. 

Estes, W. K. A study of 
necessary for secondary rein 
Experimental Psychology, 

Estes, W. K. Stim 
Nebraska Sy 
35-69, 


Estes, W. K. New perspectives on some old issues 
in association theory. In N. J. MacKintosh & W. 
K. Honig (Eds), Fundamental issues in associative 
learning. Halifax: Dalhousie University Press, 1969. 

Estes, W. K. Learning theory and mental develop- 
ment. New York: Academic Press, 1970. 

FALK, J. L. Septal stimulation as a reinforcer of and 
an alternative to consumatory behavior. Journal 
of the Experimental Analysis of Behavior, 1961, 4, 
213-217. 

FANTL, L., & SCHUCKMAN, H. Lateral hypothalamus 
and hunger: Response to a secondary reinforcer 
with and without electrical stimulation. Physiology 
and Behavior, 1967, 2, -357. 

Ferster, C. B., & SKINNER, B. F. Schedules of re- 


inforcement. New York: Appleton-Century-Crofts, 
1957. 


Psycho- 


motivating conditions 
forcement. Journal of 
1949, 39, 306-310. 

ulus-response theory of drive. 
mposium on Motivation, 1958, 6, 


IRMINGARD I. LENZER 


GALLISTEL, C. R. Electrical self-stimulation and bs 
theoretical implications. Psychological Bulletin, 
1964, 61, 23-34. . 

GarLisTEL, C. R. Motivating effects in p m 
tion. Journal of Comparative and Physiologic 
Psychology, 1966, 62, 95-101. F ; d 

GALLISTEL, C. R. Intracranial stimulation an 
natural reward: Differential effects of trial spacing. 
Psychonomic Science, 1967, 9, 167-168. . a 

GaLLISTEL, C. R. The incentive of brain-stimulation 
reward. Journal of Comparative and Physiologica 
Psychology, 1969, 69, 713-721. (a) ial 

GALLISTEL, C. R. Selí-stimulation: Failure of pretri 
stimulation to affect rats electrode preference. 
Journal of Comparative and Physiological Psy 
chology, 1969, 69, 722-729. (b) The 

GANDELMAN, R., PANKSEPP, J, & TnowiLL, J- d 
effect of lever retraction on resistance to PAM 
tion of a response rewarded with electrical SEE 
tion of the brain. Psychonomic Science, 1968, 10 
3-6. p 

Gipson, W. E, Rem, L. D., SAKAI, M. & Pon 
P. B. Intracranial reinforcement compared i 
sugar-water reinforcement. Science, 1965, 145 
1357-1359. . ttis 

HERBERG, L. J. Determinants of extinction in elec : 
cal self-stimulation. Journal of Comparative 4” 
Physiological Psychology, 1963, 56, 686-690. i 

HrmBERG, L. J, & BLUNDELL, J. E. Epilcptiform 
seizures and the rat's choice of stimulus duas 
in electrical self-stimulation. Journal of Comper 
tive and Physiological Psychology, 1969, 67, 442 
447. 

Herperc, L. Jọ, & WarkiNs, P. J. The effect of 
overtraining and repeated extinctions on speed f 
extinction in electrical self-stimulation. Quarter’ 
Journal of Experimental Psychology, 1966, 56; 
75-78. ? 

Howartn, C. L, & Devtscn, J. A, Drive decay: 
The cause of fast “extinction” of habits learnt 
for brain stimulation, Science, 1962, 137, 35-36. 

Hurka, R. B. Electrical stimulation of the septum 
and hypothalamus as conditioned stimuli in oM 
rabbit. Physiology and Behavior, 1970, 5, 135° 
1363. d 

Hustox, J. P. Reinforcement reduction: A metho, 
for training ratio behavior. Science, 1968, 159, 44 4 

Jounson, R. N., Lonpett, P., & Levy, R. S. Intra 
cranial self-stimulation and the rapid decline 
frustrative nonreward. Science, 1969, 164, 971-977 

Kersey, R. E, & Gotpsterx, M. D. Use of PT? 
gressive fixed-ratio procedures in the assessmen 
of intracranial reinforcement, Journal of the Ex- 
perimental Analysis of Behavior, 1968, 11, 293-301 

Kent, E, & Grossman, S. P, Evidence for a conflic 
interpretation. of anomalous effects of rewarding 
brain stimulation. Journal of Comparative ant 
Physiological Psychology, 1969, 69, 381-390. in 

Kuwc, J. W., & Berkley, M. A. Electrical bra 
stimulation and food reinforcement in discrimin? 
tion and generalization situations. Journal ^ 


Comparative and Physiological Psychology, 196% 
65, 507-511. 


ESB AND CONVENTIONALLY REINFORCF» BEHAVIOR 


Kung, J. W., & Matsumiya, Y. Relative reinforce- 
ment values of food and intracranial stimulation. 

„Science, 1962, 135, 668-670. 

KonxnLITM, C., & OLDS, J. T-maze learning with one 
trial per day using brain stimulation reinforcement. 
Journal of Comparative and Physiological Psy- 
chology, 1968, 66, 488-491. 

Lenzer, I. L, & FROMMER, G. P. Successive sensory 
discriminative behavior maintained by intra- 
cranial self-stimulation reinforcement. Physiology 
and Behavior, 1968, 3, 345-349. 

Lenzer, I. I, & Frommer, G. P. Successive sensory 

discriminative behavior maintained by forebrain 
self-stimulation reinforcement. Psychonomic Sci- 
ence, 1971, 23, 88-90. 
INDuoLM, E. P. & Kersey, R. E. Faster rates of 
discrimination learning with centrally elicited re- 
inforcement than with food. Journal of Compara- 
tive and Physiological Psychology, 1970, 72, 318- 
327. 

Locax, F, A. Incentive: How the conditions of re- 
inforcement affect the performance of rats. New 
Haven: Yale University Press, 1960. 

OUCKs, R. B. Studies of neural structures essential 
lor learning. II. The conditioning of salivary and 
Striped muscle responses to faradization of cortical 
Sensory elements and action of sleep upon such 
Mechanisms. Journal of Comparative Psychology, 
1938, 25, 315-332. 

MacKixxox, J. R, & AMSEL, A. Magnitude of the 
frustration effect as a function of confinement and 
detention in the frustrating situation. Journal of 
Experimental Psychology, 1964, 67, 468-474. 

M Intre, R. W, & Wricut, J. E. Differences in 

extinction in electrical brain stimulation under 

traditional procedures of reward presentation. 

Psychological Reports, 1965, 16, 909-913. 

"IENDELSON, J. The role of hunger in T-maze learn- 

ing for food by rats. Journal of Comparative and 

Physiological Psychology, 1966, 62, 341-353. 

ILLER, N. E. Implications for theories of reinforce- 

Ment, In D. E. Sheer (Ed.), Electrical. stimula- 

tion of the brain. Austin: University of Texas 

Press, 1961. (a) 

iter, N, E. Some 
avior and drugs. American 

12-24, (b) 

UNER, P, M. Physiological psychology. 

Holt, Rinehart & Winston, 1970. : 

OGENSON, G. J. Avoidance responses to rewarding 
rain stimulation: Replication and extension. 
Ournal of Comparative and Physiological Psy- 

chology, 1964, 58, 465-467. 

ÜGENsQN, G. J. An attempt to establis 

pinforcement with rewarding brain 
S¥chological Reports, 1965, 16, 163-167. 

PGENSON, G. J. Effects of drugs on the preference 


etween electrical stimulation of the lateral hypo- 


recent studies of conflict be- 
Psychologist, 1961, 18, 


New York: 


h secondary 
stimulation. 


halamus and water. Psychonomic Science, 1969, 
Ma 13-14, 
Grenson, G., J. & Morrison, M. J. Avoidance 


“esponses to reward stimulation of the brain. 


117 


Journal of Comparative and Physiological Psy- 
chology, 1962, 55, 691-694. 

Morcan, C. W., & Mocenson, G. J. Preference of 
water-deprived rats for stimulation of the lateral 
hypothalamus rather than water. Psychonomic 
Science, 1966, 6, 337-338. 

Newman, B. L. Behavioral effects of electrical self- 
stimulation of the septal area and related struc- 
tures in the rat. Journal of Comparative and 

iological Psychology, 1961, 54, 340-346. 

aw, B. L, EEG correlates of self-stimulation. 
Journal of Comparative and Physiological Psy- 
chology, 1967, 63, 516-520. 

NigLsoN, H. C, Kwicur, J. M., & Porter, P. E. 
Subcortical conditioning, generalization and trans- 
fer. Journal of Comparative and Physiological 
Psychology, 1962, 55, 168-173. 


Orps, J. Physiological mechanisms of reward. 
Nebraska Symposium on Motivation, 1955, 3, 73- 
139. 


Otps, J. Runway and maze behavior controlled by 
basomedial forebrain stimulation in the rat. 
Journal of Comparative and Physiological Psy- 
chology, 1956, 49, 507-512. 

Orps, J. Satiation effects in self-stimulation of the 
brain. Journal of Comparative and Physiological 
Psychology, 1958, 51, 675-678. 

Orps, J. & Mier, P. Positive reinforcement pro- 
duced by electrical stimulation of septal area and 
other regions of rat brain. Journal of Compara- 
tive and Physiological Psychology, 1954, 47, 419— 
427. 

Orns, M. E., & Oros, J. Approach-avoidance analysis 
of rat diencephalon. Journal of Comparative 
Neurology, 1963, 120, 259-295. 

PANKSEPP, J., GaNpELMAN, R., & TROWILL, J. As 
The effect of intertrial interval on running per- 
formance for ESB. Psychonomic Science, 1968, 13, 
135-136. 

PANKSEPP, 
jection: t 
resistance to extinc 
stimulation. Psychonomic Science, 
406. (a) ^ 

PANKSEPP, J, & TROWILL, TA Intraoral self in- 
jection: I. The simulation of selí-stimulation 
phenomena with a conventional reward, Psy- 
chonomic Science, 1967, 9, 407-408. (b) 4 

Panxserp, J., & TrowiLt, J. A. Extinction following 
intracranial reward: Frustration or drive decay? 
Psychonomic Science, 1968, 12, 173-174. 

PANESEPP, J. & TROWILL, J.A Positive and nega- 
tive contrast effects with electrical stimulation of 
the brain. Physiology and Behavior, 1969, 4, 173— 


jJ. & TROWILL, J. A. Intraoral self in- 
I. Effects of delay of reinforcement on 
tion and implications for selí- 
1967, 9, 405- 


175. 
PANKSEPP, J^ 
contrast with rew 


J., & TROWILL, J. A. Positive incentive 

carding electrical stimulation of 
the brain. Journal of Comparative and Physio- 
logical Psychology, 1970, 70, 358-363. 

PLISKOFF, S. S, & HAWKINS, T D. Test of Deutsch’s 
drive-decay theory of rewarding self-stimulation 
of the brain. Science, 1963, 141, 823-824. 


118 


Prrskorr, S. S., Wricut, J. E, & HAWKINS, T. D. 
Brain stimulation as a reinforcer: Intermittent 
schedules. Journal of the Experimental Analysis of 
Behavior, 1965, 8, 75-88. 

Porter, J. M. Extinction of an acquired response as 
a function of the interval between successive non- 
rewarded trials. Journal of Comparative Psy- 
chology, 1938, 26, 261-270. 

PREMACE, D. On some boundary conditions of con- 
trast. In J. T. Tapp (Ed.), Reinforcement and 
behavior. New York: Academic Press, 1969. A 

QuanrERMAIN, D., & Wesster, D. Extinction fol- 
lowing intracranial reward: The effect of delay 
between acquisition and extinction. Science, 1968, 
159, 1259-1260. » 

Ray, O. S, Hive, B., & Bivens, L. W. Stability of 
self-stimulation responding during long test ses- 
sions. Physiology and Behavior, 1968, 3, 161-164. 

Rew, L. D., Grssow, W. E, GLEDHILL, S. M., & 
Porter, P. B. Anticonvulsant drugs and self- 
stimulating behavior. Journal of Comparative and 
Physiological Psychology, 1964, 57, 353-356. 

Rew, L. D, & Porter, P. B. Reinforcement from 
direct electrical stimulation of the brain. Rocky 
Mountain Psychologist, 1965, 1, 3-22. 

Rew, L. D, WaspEN, R. E, & Courtney, R. T 
Reinforcing limbic system stimulation and sodium 
amytal. Psychonomic Science, 1970, 18, 47-48. 

ROUTTENBERG, A., & Lixpy, J. Effects of the avail- 
ability of rewarding septal and hypothalamic 
stimulation on bar Pressing for food under condi- 
tions of deprivation. Journal of Comparative and 

Physiological Psychology, 1965, 60, 158-161. 

Sapowsxy, S. Discriminative responding on as- 
sociated mixed and multiple schedules as a func- 
tion of food and ICS reinforcement, Journal of 
the Experimental Analysis of Behavior, 1969, 12, 
933-945, 

SCHLOSBERG, H., & PRATT, 
ward value of inaccessib 
satiated rats. Journal of Comparative and Physio- 
logical Psychology, 1956, 49, 149-157. 

Scorr, J. W. Brain stimulation reinforcement with 
distributed practice: Effects of electrode locus, 
Previous experience, and stimulus intensity, 
Journal of Comparative and Physiological Psy- 
chology, 1967, 63, 175-183, 

Sewarp, J. P., UYEDA, A., & Orps, J. Resistance to 
extinction following cranial self-stimulation, 
Journal of Comparative and Physiological Psy- 
chology, 1959, 52, 294-299. 

SEwanp, J. P., Uvepa, A, A., & Orps, 
effect of brain stimulation on runwa: 
as a function of intery. 
of Comparative and 
1960, 53, 224-228. 

SHEFFIELD, V. F. Extinction 
reinforcement 


Gi H. The secondary re- 
le food for hungry and 


d Reinforcing 
y performance 
al between trials. Journal 


Physiological Psychology, 


as a function of partial 
and distribution of practice. 


IRMINGARD I. LENZER 


Journal of Experimental Psychology, 1949, 39, 
511-526. ma . 

Smoman, M., Bnapy, J. V., Boren, J. J. la vd 
G., & ScHULMAN, A. Reward schedules on Gan 
havior maintained by intracranial self-stimula 
Science, 1955, 122, 830-831. 

SowpEREccER, T. B, & Rose, G. H. Appcates 
gradients obtained through intracranial stimu iE 
tion of the medial forebrain bundle in Pas 
Journal of Comparative and Physiological 
chology, 1970, 71, 52-58. i 

SPEAR, X E. Comparison of the reinforcing effect E 
brain stimulation on Skinner box, runway; pe 
maze performance. Journal of Comparative 
Physiological Psychology, 1962, 55, 679-684. tion 

Sers, G. Food versus intracranial selt-stimule 2 
reinforcement in food-deprived rats. soume a 
Comparative and Physiological Psychology, 

60, 153-157. T eins 

Stutz, R. M, & Aspourtay, D. Positively San 
forcing brain shock as a CS in the acquisition E 
extinction of a shuttle box ae respo 
Psychonomic Science, 1965, 3, 191-192. " 5 

Stutz, R. M., Burcuer, R. E., & Rosst, R. uS 
properties of reinforcing brain shock. Science, 

163, 1081-1082. p 
Stutz, R. M., Lewn, I, & Rockri, K. W. c 
erality of “drive-decay” as an PT conc 
Psychonomic Science, 1965, 2, 127-128. e 
TERAN: J. S., Terman, M., & Kime, J. le 
temporal properties of intracranial Seu 
tion. Physiology and Behavior, 1970, 5, 183-19 p. 
Terman, M., & Krino, J. W. Discrimination in- 
brightness differences by rats with food or Bo 
stimulation reinforcement. Journal of the wi 
berimental Analysis of Behavior, 1968, 11, 29 n 
Tgowrrr, J. A., PANKSEPP, J., & GANDELMAN, Rd 
incentive model of rewarding brain stimulati 
Psychological Review, 1969, 76, 264-283. and 
VALENSTEIN, E. S. Problems of measurement ion: 
interpretation with reinforcing brain stimulati 
Psychological Review, 1964, 71, 415-437. -— 
WaspEN, R. E, & Rew, L. D. Intracranial stim in 
tion: Performance decrements and a fear-redve 
drug. Psychonomic Science, 1968, 12, s. 
WasbEN, R. E., Rem, L. D., & Porter, P. B. oa 
night performance decrement with intracra 
reinforcement, Psychological Reports, 1965; 
653-658. Jun 
Wezzzt, M. C. Self-stimulation aftereffects and er 
way performance in the rat. Journal of C 56; 
parative and Physiological Psychology, 1963, 
673-678. à 
Wirsox, W., Wess, E. J., & AMSEL, A, Two test? to 
the Sheffield hypothesis concerning resistance on 
extinction, partial reinforcement, and distrib 


3 og? 
of practice. Journal of Experimental Psychol 
1955, 50, 51-60. 


, 


1) 
(Early Publication received October 28, 197 


| 


Psychological Bulletin 
1972, Vol. 78, No. 2, 119-128 


SELF-MUTILATING BEHAVIOR’ 


DAVID LESTER ? 


Stockton State College, Pomona, New Jersey 


The varieties of self-multilating behavior are noted, and studies that allow 
estimates of their prevalence are reviewed, with special focus on head banging, 
trichotillomania, wrist cutting, and selí-castration. The relationship between 
the study of self-mutilation and the study of suicidal behavior is discussed, and 
it is noted that research would benefit from a closer interaction between them. 
Several areas for research are identified: epidemiological studies of the preva- 
lence of selí-mutilating behavior, research designed to verify the clinical 
generalizations about self-mutilators, and studies of the relationship among 
different kinds of self-mutilating behavior and between selí-mutilating behavior 


and suicidal behavior. 


Although self-mutilation is common, its 
Prevalence is often underestimated by psy- 
Chologists, Self-mutilation among psychiatric 
Datients is well known to medical personnel. 
Head banging is common among children, 
hair pulling, lip biting, and skin mutilation are 
frequently found among the feeble minded, 
and Betts (1964) and Mintz (1964) have re- 
Ported examples of self-cannibalism. Muti- 
lation has also been part of common behavior 
and rituals in many societies (Montagu, 
1946), Breast mutilation was stressed by the 
Greeks in their accounts of Amazon women 
(Schechter, 1962). Other examples of muti- 
lation as a ritual or behavior in society 1n- 
clude deforming of head and foot; piercing 
and stretching earlobes, nostrils, and lips; 
Scarifying and pigmenting skin; stretching 
the neck; cutting holes in the head (trephin- 
mg); chipping, filing, and drilling of teeth; 
circumcising; and subincising. Self-mutilation 
as also been associated with religions (Men- 
ninger, 1938), for example, the Skoptsi in 

Ussia in the eighteenth century who cas- 
trated themselves. Some particular cases of 
Self-mutilation are well known, such as the 
removal by Van Gogh of the lower part of his 
Suter ear (Lubin, 1961). Self-mutilating be- 
avior is also common in the population at 
arge. Many of us bite nails, pull hair, tug at 
EU lobes, shave, pierce ears, cut hair and 
pull 


‘Work on this paper was initiated while the 
author was at the Suicide Prevention and Crisis 
ĉrvice in Buffalo, New York. " 
i equests for reprints should be sent to Davi 


Lester, Division of Social Sciences, Stockton State 
lege, Pomona, New Jersey 08240. 


nails, etc. Some instances of self-mutilation are 
motivated by secondary gain and are labeled 
malingering. This is especially common in 
soldiers, who sometimes self-inflict wounds to 
avoid duty (Roper-Hall, 1950). 

Self-mutilating behavior is of interest not 
only as a behavior that merits study but also 
because of its relationship to suicidal behavior. 
The study of suicide is being pursued vig- 
orously today, and self-mutilating behavior is 
relevant, since it is an example of a partially 
self-destructive behavior that allows the person 
to live—focal suicide, to use Menninger’s 
(1938) term. It forms an important link in 
the study of self-destructive behavior since it 
is more directly destructive than smoking or 
heavy drinking but less directly destructive 
than suicide attempts. 

For Menninger, self-mutilation is a suicidal 
act in which the suicidal impulse is concen- 
trated upon a part of the self as a substitute 
for the whole. When describing the suicidal 
Jenninger noted three components: 
o hurt others, the desire to be pun- 
desire to escape from an un- 
bearable situation. In self-mutilation, the first 
two components are apparent. The patient 
usually is angry at some person and desires to 
hurt that person. He also feels the need to be 
punished for some actual or imagined crime or 
sin. The act of self-mutilation makes the sig- 
nificant other distressed and causes pain to 
the self; thus it satisfies two motives. Men- 
ninger noted that the neurotic rarely mutilates 
himself irrevocably. He sometimes resorts to 
symbolic and substitute forms of self-mutila- 


impulse, M 
the desire t 
ished, and the 
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tion (such as impotence) and sometimes muti- 
lates himself with the aid of a second party 
(e.g., through unnecessary surgery). This con- 
trasts the functioning of the neurotic's ego 
to that of the psychotic, who is more likely to 
engage in more extreme and bizarre self-muti- 
lations. 

The aim of this review is to survey and 
summarize the literature on self-mutilation. It 
suggests the direction for future research, and 
it points out the lacunae in present knowledge. 
Finally, the implications for the study of sui- 
cide are examined. 


Estimates of Prevalence 


Several studies have reported the incidence 
of self-mutilating behavior in small, special- 
ized populations. Phillips and Muzaffer (1961) 
found that 4.39% of psychiatric patients mu- 
tilated themselves (mainly by wrist cutting), 
the incidence in females being three times that 
in males. Ressman and Butterworth (1952) 
found that 2.1% of the population of a school 
for the feeble minded mutilated their skin 
(mainly by biting and chewing their arms and 
hands). Clark and Campbell (1948) noted 
that about 2% of gunshot wounds among 
soldiers were probably self-inflicted. Dermato- 
logical clinics in Munich and at the Univer- 
sity of Bonn have reported the proportion of 
self-mutilators in the population at large to be 
06% and 34%, respectively (Olsen, 1967) 

Wechsler (1931) noted that nail biting w 
not apparent in children under 3 years of age. 
From 3 to 12 years the in 


cidence rose to about 
45% and thereafter declined. Levy and Pat- 


rick (1928) found the incidence of head bang- 
ing to be 2.6% and 3.876 in the babies seen 
in two small clinics in Tllinois. Kravitz, Ro- 
senthal, Teplitz, Murphy, and Lesser (1960) 
found head banging in 3.676 of children seen 
in private practice. De Lissovoy (1961) fol- 
lowed a sample of babies born in one hospital 
for 20-30 months and found head banging in 
2276 of the male children and in 7% of the 
female children. 

Systematic epidemiological studies of the 
incidence of self-mutilating behavior are 
needed. It is necessary to estimate the inci- 
dence of the behavior both in the general pop- 
ulation and in specific groups (such as the 
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i » studies re- | 
retarded, alcoholics, etc.). In the studies T 


viewed above, the demographic dianat 
of the samples were not given, and so the it 
ability of the percentages is difficult to je. 
mate. It is probably safe to say that the e 
mates above represent the right order : 
magnitude of the phenomenon in the group 
examined. 


Research on Prisoners 


Claghorn and Beto (1967) compared schizo- 
: f 1 j elf-muti 
phrenic male prisoners who were s ka 
lators with those who were not. They hypot id 
sized that self-mutilation was a response a 
frustration, but they failed to find diferenta 
in the incidence of crimes of violence bewen 
the groups and felt that this fact M 
against their hypothesis. They found a P 
incidence of self-mutilation among or 
American prisoners. They argued that * 
higher incidence reflected the greater rd 
tion of this group when imprisoned, since, ate 
posedly, the Latin American is traditiona se 
oriented to the individuality and uniquene? 
of man and would thus be expected to adap 
less well to regimentation in prison. R : 
McKerracher, Loughnane, and  Watso E 
(1968) studied feeble-minded female prisoner 
diagnosed as psychopaths. The sample was 
small and biased due to the difficulty of fin 
ing patients who could complete the qs 
tests. McKerracher et al. felt that the s€ d 
mutilators were cutting themselves in respon 
to boredom (hence the increase in acts of se t5 
mutilation on weekends, when the pate 
had less regulated schedules) and in respon? 
to frustration. Since self-mutilators did pr 
rate themselves as more bored, tense; æ 
anxious than the nonmutilators, we may ag" ê 
with McKerracher et al. that the different 
between them lies in their responses to ess 
dom. The self-mutilators were more phobie: 
obsessional, and preoccupied with bodily co?" 
plaints than the nonmutilators, but did ?? 
differ in IQ. P 
Panton (1962) compared the MMPI am 
of male selí-mutilating prisoners with 7° 3 
mutilating prisoners, The self-mutilators e 
peared to be more hostile, to have more aud 
turmoil, and to be more maladjusted. Pant iê 
also claimed that the self-mutilators W° 
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suffering from personality disorders rather 
than psychoses, in spite of the fact that the 
self-mutilators had significantly higher scores 
on the Sc scale and on an MMPI scale of 
Psychotic tendency. Panton felt that the non- 
mutilators tended to have a hysterical reac- 
tion to stress rather than a self-destructive 
reaction, He also felt that the self-mutilators 
were not suicidal in view of the fact that they 
did not have elevated D scores on the MMPI. 
In a recent review of relevant studies, how- 
ever, Lester (1970c) found no evidence that 
the D score was related to suicidal tendencies. 


Research on Schizophrenic Children 


Green (1967) hypothesized that self- 
mutilation in schizophrenic children was asso- 
ciated with a history of head banging, and 
he found this to be so in both boys and girls.” 
Tn a subsequent study on these same children, 
Green (1968) showed that self-mutilation was 
significantly associated with experience of 
physical abuse in the first 2 years of life, yet 
experience of physical abuse was not associ- 
ated with the occurrence of infantile head 
banging. Green therefore considered experi- 
ence of physical abuse and head banging: to 
be independent precursors of self-mutilation 
in schizophrenic children. . ] 

Green (1968) argued that the schizophrenic 
child learns self-mutilation. The child is ne- 
glected by the parent and suffers from stimu- 
lus deprivation. Rocking becomes the first 
adaptive response in order to increase sensory 
input and to provide better ego-boundary 
delineation. The child accidentally bangs his 
head while rocking, and the head banging 
becomes associated with the pleasure of rock- 
ing. The mother frequently abuses the child, 
especially as a result of the head banging 
(which can be noisy. a nuisance, and a worry 
to the mother), and the child thereby obtains 
attention and contact during this abuse. The 
child learns to hurt himself in order to re- 


3 More girls were self-mutilators than boys, and 
Green advanced three possible explanations for this: 
à tendency for parents to discourage overt aggression 
in girls, ‘the greater ability of male schizophrenic 
Children to express their aggression in fantasy and 
Play, and the fact that the female schizophrenic 
children came from more disturbed homes than the 


Males, 
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experience the pleasurable elements of the pa- 
rental attack in the absence of normal paren- 
tal contact. The painful elements of self- 
mutilating behavior become subordinated to 
the pleasurable components. 

Shodell and Reiter (1968) argued that the 
ability of schizophrenic children to verbalize 
enables them to use language as a substitute 
for action when releasing their tension and 
frustration and to better understand the en- 
vironment (and so become less frustrated). 
They found that, indeed, verbal schizophrenic 
children were significantly less likely to muti- 
late themselves than nonverbal schizophrenic 
children, However, Shodell and Reiter failed 
to show that age was not a confounding 
variable in this association. 


SPECIFIC KINDS oF SELF-MUTILATING 
BEHAVIOR * 


Head Banging 


Two kinds of head banging have been iden- 
tified: In autoerotic head banging, the child 
bangs his head until he exhausts himself and 
falls asleep. Tantrum head banging, which 
begins when the child is able to walk, is a 
reaction to being thwarted and frustrated. 
The child throws himself to the ground, 
thrashes, and bangs his head. This behavior 
(occasionally found in adults) is not rhyth- 
mical or absorbing and leaves the child ex- 
hausted, weakened, and fearful. Most studies 
of head banging, however, have focused on 
autoerotic head banging. 

De Lissovoy (1961) noted that head 
bangers were significantly more likely to be 
last borns than firstborns. In 56% of the chil- 
dren, the mothers noted that rocking move- 
ments preceded the onset of head banging. 
In 65% of the children head banging had 
begun before the first birthday, and in 2% 
it had started in the first 3 months of life. 
De Lissovoy (1962) noted that the most 


4 Recently, investigators have identified a sex- 
linked, recessive inborn error in purine metabolism 
that has been labeled the Lesch-Nyhan syndrome. 
The syndrome is characterized by hyperuricemia, 
hyperuricosuria, stunting of growth, retardation of 
; choreoathetosis, 


mental and motor development, 
generalized spasticity, and compulsive self-mutilation 
lips, and fingers, predominantly by 


of the tongue, 1 
biting (Berman, Balis, & Dancis, 1969). 
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common positions for head banging were “on 
all fours” and sitting. All the mothers in this 
second study reported rhythmic behavior 
(such as body or head rolling, rocking, or 
swaying in highchair) prior to the onset of 
head banging. In the majority of cases, head 
banging occurred primarily at bedtime—75% 
of the children showed head banging every 
night or almost every night—but it also oc- 
curred upon waking and during the day. There 
was no significant association between the 
tempo of head banging and the sleeping 
heartbeat, but the correlation tended to show 
the heartbeat acting as a pacemaker. The 
tempo was also unrelated to the age of the 
children, and so De Lissovoy ruled out de- 
velopment of motor control as a factor affect- 
ing the tempo. In a follow-up study of these 
children, they were described as active, prone 
to rhythmic activity in response to music, and 
excellent in motor coordination. 

Kravitz et al. (1960) noted that body 
rocking also occurred in 67% of the head 
bangers in their sample. Temper tantrums 
were absent in 68% of the children, and cry- 
ing while head banging was absent in 91%. 
There was an excess of firstborns over second 
borns (in contrast to De Lissovoy’s finding), 
and head banging occurred in 20% of the 
siblings of the head bangers (higher than the 
reported incidence of 3.6%). Kravitz et al, 
suggested that hear banging starts when the 
teeth begin to appear, a factor that may par- 
tially account for its development. For many 
of the measures in this study (amount of 
separation, number of siblings, adequacy of 
mother-child relationship) Kravitz et al. did 
not employ a control group, and so some of 
their results are difficult to interpret, 

Levy and Patrick (1928) claimed to find 
an association between the occurrence of 
breath holding and head banging in children 
and fainting and periodic headaches in their 
mothers. Although the association between 
breath holding in the child and fainting in 
the mother reached statistical significance, the 
other associations did not. Levy and Patrick 
did not attempt to account for their findings, 

If head banging continues into adolescence, 
investigators view it as an abnormal behavior. 
Head banging is found in both neurotic and 
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psychotic children. However, authors of e 
reports feel that the older the head bang E 
the more likely he is to be psychotic. Hea 
banging rarely develops in older children or 
adults without a history of it in infancy. . 
Fitzherbert (1950) argued that the habit 
of head banging develops from the child's e 
tempt to recapture the tempo of the mothers 
heartbeat that was experienced while benig 
fed. She hypothesized that head banging 
should be rarer in breastfed children wei 
they were held close to the mother's hear 
for only one-half of the feeding time. 6) 
Silberstein, Blackman, and Mandell (196 4 
noted that complete maternal bum 
leads to children becoming apathetic and tio 
pressed (Spitz, 1945), and they suggested th 3 
partial deprivation (rather than complete dep 
rivation) causes head banging. They arguni 
that the partially deprived child tries to p! : 
vide immediate gratification of stimulation 2g 
provided by the mother. They also argue 
that the child tries to recreate the e 
movements made by the mother when ws 
soothes him to recreate the intrauterine roc z 
ing he experienced when she walked prio 
to his birth. «2 
Levy (1944) saw the origin of head bangin? 
(and other rhythmic movements) in sensory 
deprivation. He felt that infants subjected 10 
movement restraint, monotony, or a poverty 
of play material would resort to rhythm! 
movements. Lourie (1949) felt that the 
thythmic movements facilitated growth 2. 
development in the infant but that the move 
ments acquired secondary value as a result M: 
how the child's caretakers responded to tu 
movements and how they treated the child. d 
De Lissovoy (1963) found a possible 50” 
matic basis for the origin of head banglne 
Children who were head bangers were sign? 5 
cantly more likely to have middle-ear disea*' 
than children were were not.’ Howeve™ 
5A somatic basis underlying the origin of self. 
mutilating behavior does not appear to have gene? 
validity. Occasionally, cases of self-mutilation can. —. 
identified where there exists some localized sensatio is 
such as an itch, that provides the initial somatic bo: 
for excoriation (eg, Mittelmann, 1933). The n se 
impetus for a self-mutilating behavior can also " y 
through chance, for example, through acciden this 
banging one’s head. However, the adoption of po" 
self-mutilating behavior must depend upon ps¥ 


. of separation. 
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middle-ear disease was present in only a 
minority of head bangers. 


Trichotillomania (Hair Pulling) 


Over the years, many cases of trichotillo- 
mania have been reported, and a systematic 
study of these cases indicates that the major- 
ity of them were females, adults, and psy- 
chotic. Greenberg and Sarner (1965) (with- 
out presenting any data from a control group) 
presented data on 19 individuals whom they 
had treated. Their typical patient was female, 
adolescent or preadolescent, from average to 
Superior intelligence, white, Jewish, middle- 
class, whose hair pulling had begun at age 
11-16, and who was diagnosed as either a 
"borderline" state or psychoneurotic (obses- 
Sive-compulsive). Comparison of Greenberg 
and Sarner’s data with a typical case report 
indicates the possible bias that can result from 
taking isolated cases to be typical instances 
of the phenomenon. Of Greenberg and 
Sarner’s patients, 10% admitted eating the 


hair, and a further 167 were observed eating 
doing so. Greenberg 


it, although they denied 1 
and Sarner described the mothers of hair 
Pullers as ambivalent, restricting, critical, 
hostile, intolerant of aggression, highly com- 
petitive, overprotective and possessive, domi- 
heering, alternately acting infantile and pa- 
rental, having strong unsatisfied dependency 
heeds, and often being threatened by latent 
homosexual impulses. The fathers were seen 
as helpless, ineffectual, dominated and ma- 
nipulated by the wife, aloof, withdrawn, 
passive-aggressive, and sometimes pseudo- 
affective socially. The mother-daughter rela- 
tionship was very close and symbiotic, with a 
great deal of ambivalence, hostility, and fear 


and an explanation solely in terms of 
discovery is inadequate. Further- 
discover a somatic or acci- 
for self-mutilating behavior 
ome authors (e.£. Seitz, 
tilating behavior occa- 


logical factors, 
the initial accidental 
more, it is possible to 
dental initial stimulus 
Only in rare cases. Indeed, s 


1951) feel that the scli-mu à oct 
sionally is responsible for the somatic sensation 


Yathe: an vice versa. Similarly, an explanation of 
the ei ‘seli-mutilating behavior based. on = 
fact that some people are indifferent to paii Ce» 
Neil, 1958) is inadequate. In many ar i p 
duction of pain is a crucial component of the 
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Delgado and Mannino (1969) also de- 
scribed the parents and their relation to the 
child. They felt that the child's needs were 
met very early in his life but that prior to 
the onset of his hair pulling, the mother 
withdrew and became only intermittently 
available as a love object. The írustration 
tolerance and the threshold for anxiety were 
low in the children. They were rarely able to 
express their aggressive feelings outwardly. 
Much has been made of the sexual overtones 
of hair pulling. The hair can be seen as a 
phallic symbol, and hair removal as symbolic 
castration. Case reports, especially those from 
psychoanalysts, tend to emphasize the sexual 
conflicts of the patients. Although the studies 
here have painted a reasonably complete pic- 
ture oí the family milieu in which hair pulling 
occurs, there have not been studies in which 
hair pullers are compared with other kinds 


of disturbed people. 


Wrist Cutting 


Wrist cutting is quite common in psy- 
chiatric wards today, and there is agreement 
on its characteristics." For example, Graff and 
Mallin (1967) described the typical wrist 


cutter: 


an attractive, intelligent, unmarried young woman, 
who is either promiscuous or overly aíraid of sex, 
easily addicted, and unable to relate successfully to 
others. She is an older sibling with a cold, domi- 
neering mother and a withdrawn, passive hyper- 
critical father. She slashes her wrists indiscriminately 
and repeatedly at the slightest provoction, but she 
does not commit suicide, She feels relief with the 
commission of her act [Graff & Mallin, 1967, p. 38]. 


Some wrist cutters can give reasons for 
the behavior. They talk of their pleasure 
and relief, their anger, or their depression. 
Offer and Barlow (1960) noted some other 
reasons: getting attention, the need to be 
loved and cared for, attempts to control 
aggression, tension reduction, and gaining 
prestige among the social group in the ward. 
The role of the social group in “epidemics” 


© Pao (1969) distinguished two kinds of wrist 
cutting: coarse and delicate. Coarse cutting was 
usually more serious and life threatening and per- 
formed by men over 35 years of age. Delicate cut- 
ting was nonserious and carried out by girls aged 
about 16 to 24. 
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of wrist cutting among patients in psychiatric 
wards has often been stressed (Matthews, 
1968). There does not appear to be an asso- 
ciation between the severity of the act and the 
degree of psychopathology (Goldwyn, Cahill, 
& Grunebaum, 1967). 

Graff and Mallin (1967) noted that the 
wrist cutter demands and appears to benefit 
from physical contact with the therapist. The 
females reported that by their Promiscuous 
sexual behavior, they were often seeking to 
be held and cuddled. Graff and Mallin felt 
that maternal deprivation probably played a 
part in the development of wrist cutting. The 
mothers of wrist cutters were described as 
cold, overpowering, hypercritical, hostile, and 
rejecting. This maternal rejection may be 
heightened by the birth of younger siblings. 
The wrist cutting serves to get attention and 
therapeutic help from others, to attack and 
punish the mother (by making her worried), 
and to provide the self-stimulation needed 
for relief, 

Apart from describing lim 
patients, the studies on wrist- 
virtually no systematic, reliable information 
about wrist cutters, The studies never in- 
cluded a comparison group of noncutters, and 
the dependent variables were usually assessed 
by means of clinical judgments. Thus, the 
studies constitute hypothesis-generating re- 
search rather than tests of these hypotheses. 


ited samples of 
cutting provided 


Self-Castration 


Blacker and Wong (1963) reported four 
cases of self-castration and reviewed other 
reported cases from the literature, (No case 
has ever been reported in the literature of a 
female mutilating her genitals.) In general, 
the patient was born to a mother aged 34-45, 
who was overcontrolling. The father was often 
absent from the home, There was a strong 
feminine identification and an overinvolve- 
ment with the mother. The men studied 
ranged in age from 29 to 66, Although sibling 
position does not appear to be associated with 
the phenomenon, Blacker and Wong argued 
for an excess of only children or younger 
children. Blacker and Wong also noted (a) 
severly impoverished childhood experiences, 
(5) long and intense Sexual confusion, (c) 
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submissive masochistic relationships ke 
women, (d) depression relieved by genita 
mutilation, (e) strong feminine identification, 
and (f) repudiation of the genital eere 
After castration, the men were usually affec 

less or cheerful. The castration appeared a 
resolve a long-standing conflict, and Jed 
there had been a long history of viewing A: 
genitals and sexual behavior as a source i 
trouble. The reports emphasized the payon 
of these men (especially the sebizophrer 
nature of their condition) and yet knowledge 
that the men had castrated themselves may 
have influenced the diagnosis. Mitchell osa 
described patients with self-inserted objects 
in the urethral passages and noted the sum 
larity of these men to the self-castrators- 


SELF-MUTILATION IN ANIMALS 


. inc 
There are several reports of self-mutilating 
behavior in animals. Head banging has beet 
noted in disturbed monkeys (Silberstein S 
al., 1966) and flesh biting has been observei 
in a poorly tamed rhesus monkey "ar 
from his mate (Tinklepaugh, 1928). p 
mutilating behavior has also been abrem 
during bursts of sham rage in decerebrate c ái 
(Hendrick, 1950) and in monkeys with M 
lateral temporal lobe lesions (Kluver & Bucy: 
1939), 
Harlow (1962) raised monkeys in isolation 
with Surrogate mothers and noted that, 4° 
adults, the monkeys rocked. When approachec 
by humans (and occasionally when alone): 
they would show frenzies of rage and eed 
sionally tear at themselves. A study by Maso" 
and Sponholz (1963) was more systema 
They raised two monkeys in complete 150 A 
tion and another two with visual and au : 
tory experience of other monkeys (but Ts 
lactile contact) for 15 months. When pa 
two isolated monkeys were placed togethel 
they rarely made Contact with each other b" 
rocked and banged their heads quite often 
When the two restricted monkeys were pu 
together, they frequently interacted. OCC 


i : Id 
sionally, the male monkey of this pair wo" i4 
get excit 


i 
ed, dance about his cage, pull P 


bite himself, Thus, the severitY i 


hair, and 


isolation appeared to affect the choice of 5€ 
mutilating 


behavior, 
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SELF-MUTILATION 


There have been two reports of self- 
mutilation induced in rodents by chemical 
agents. Genovese, Napoli, and Bolego-Zonta 
(1969) injected pemoline gastrically and 
noted that within 6-8 hours, rats and mice 
Showed amphetaminelike hypermotility and 
self-mutilating behavior, making lesions on 
the thorax and abdomen and frequently 
amputating their paws and tails. The experi- 
menters found no effects from hunger or 
Crowding. Peters (1967) injected caffeine 
Bastrically into rats and found that they be- 
Came very aggressive toward objects and 
mutilated themselves. The rats remained non- 
aggressive toward the experimenter, however. 
The effects were stronger in male rats, hungry 
Tats, and isolated rats. Aggregation allowed 
fighting, and this reduced the incidence of 
Self-mutilating behavior. Peters noted that the 
Tats appeared to be especially sensitive to 
pain, There have been no analogous observa- 
tions in humans. McManamy and Schube 
(1936), for example, described a case of 
Caffeine-induced psychosis in a young girl, 
but self-mutilation was never observed. 


DISCUSSION 
Self-Mutilation and Suicide 


Students of suicide have recently been 
debating whether attempts at suicide should 
teally be considered as suicidal acts. Some 
Suicidologists now prefer the terms self- 
Poisoners and self-injurers to attempted sui- 
cides (e.g., Kessel, 1966). Others take the 
Viewpoint that there is a basic similarity be- 
tween attempted suicide (where the individual 
survives) and completed suicide (where the 
individual dies) (e.g., Lester, 1970a). Since 
attempted suicides survive and are more easily 
studied, most suicidologists have worked with 
them rather than with completed suicides. 
'The idea that one may learn about completed 
Suicides by studying other behavior has not 
extended far beyond the study of attempted 
Suicides, One exception is Tabachnick (1970), 
Who has begun to plan an investigation of 
those dying in car accidents in comparison to 
those dying from suicide. . 

There is seldom intent to die in the action 
Of the self-mutilator. The individual may 
Cause himself some pain, but, except in rare 
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cases, he runs no risk of dying. Kessel (1966), 
in his study of attempted suicides, argued that 
many self-psisoners do not intend to die. By 
selection of the amount of poison consumed, 
the circumstances in which it is taken, and 
the provisions for rescue, the selí-poisoner 
can ensure survival. Both nonlethal suicide 
attempts and acts of self-mutilation may be 
classified as counterintentioned suicidal acts, 
to use Shneidman's (1964) term in which 
self-destruction is threatened but not carried 
out. Kessel argued that the self-poisoner tries 
to effect a temporary escape from a situation 
that is intolerable and also tries to manipulate 
the situation and the people involved by 
means of the act. Clearly, the secondary gain 
and manipulative aspects of the suicide at- 
tempt are similar to the secondary gain and 
manipulative aspects of acts of self-mutilation. 

In addition to these similarities, there are 
some parallels in the research findings for 
suicidal behavior and self-mutilating behavior. 

1. In suicidal behavior, men tend to use ac- 
tive methods (such as shooting and hanging) 
while women use passive methods (such as gas 
and pills) (Lester, 1969a). In self-mutilating 
behavior, wrist cutting and hair pulling are 
found more in women, whereas head banging 
and genital mutilation are found more in men. 

2. The role of parental deprivation seems 
to be important in both kinds of acts. For 
suicidal behavior, investigators have found 
antecedent childhood experiences of complete 
parental deprivation through divorce or death 
to be common; whereas for self-mutilating be- 
havior, clinical data indicate partial loss 
through emotional distancing and inconsistent 
maternal warmth to be common. 

3. The role of anger, and difficulties in ex- 
pressing aggression, have been noted in both 
behaviors. Suicide is often conceived as ag- 
gression turned inward onto the self, and, 
though this conception has not stood up well to 
empirical testing (Lester, 1968), it makes 
clinical sense When anger can be acknowl- 


7 Shneidman's other types of suicidal behavior are 
intentioned, subintentioned, and unintentioned, 

* Rather than the suicidal person being less out- 
wardly aggressive than the nonsuicidal person, Les- 
ter and Lester (1971) have suggested that the differ- 
ence between the two groups lies in their control 
over aggressive impulses. Poor control may lead to 
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INFLUENCE OF ECONOMIC AND POLITICAL IDEOLOGIES ON 
THE DEVELOPMENT OF DEVELOPMENTAL PSYCHOLOGY: 


KLAUS F. RIEGEL? 


University of Michigan 


Two trends in developmental psychology are delineated: one representing the 
“capitalistic” orientation of the Anglo-American countries and elaborated 
within the Hobbes-Darwin-Galton-Hall tradition; the other representing the 
*mercantilistic-socialistic" orientation of the European continent and elaborated 
within the Rousseau-Pestalozzi-Spranger-Piaget tradition. The former implies 
a model of continuous growth in which all individuals are evaluated against 
single standards, such as the white achievement-oriented intelligence test; the 
latter implies qualitative growth models and encourages multigenerational and 
multicultural standards. In the first two parts of this article, the two major 
trends are described. In the third part, an integration of these viewpoints is 
attempted by emphasizing a dialectic interaction model and by relying on 
Rubinstejn’s notion of “constitutive relationism.” The dependency of growth 
upon sociocultural contingencies is demonstrated through studies on the recall 
of historical events; the dependency of growth upon biological contingencies 
is demonstrated through theories from cellular biology. Finally, the dynamic 
character of the interaction processes, that is, their changes with individual and 
historical time, is discussed in reference to modern developmental research 


designs. 


The recent unrest in our society has made 
Us once more aware of the intimate connec- 
tions between economic and political ideol- 
Ogies and the development of sciences. This 
article does not intend to draw upon the well- 
“ocumented preferences of most governments 
for defense-related rather than socially sig- 
Nificant spending or upon the political frustra- 
tions and problematic decisions that modern 
Scientists have to face, but rather upon the 
general economic and cultural conditions of 
Societies that provide a necessary basis for 
the growth of sciences. 'This dependency can 
be persuasively documented for developmental 
Dsychology, which exploits two traditions, 
identifiable by certain philosophical, educa- 


1This paper was given as a special lecture on 
"Language and Cognitive Development," also at- 
tended by members of the Black Action Movement 
Drior to their successful strike for greater academic 
and social participation at the University of 
ichigan. 
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tional, economic, social, and political orienta- 
tions. For convenience, these are labeled the 
“capitalistic” and “mercantilistic-socialistic” 
traditions. The first has been dominant in the 
Anglo-American world; the second has pre- 
vailed in continental Europe. These traditions 
are discussed in the first two parts of this 
article. In the third part, the author attempts 
to synthesize these two trends in what might 
be called an interactional or relational inter- 
pretation of developmental processes. The 
third part, therefore, suggests “what we must 
do”? in developmental psychology. 


Tur “CAPITALISTIC” ORIENTATION 


Most textbooks on the history of psychol- 
ogy, if they are treating the topic of indi- 
vidual differences and development at all, pay 
much, if not exclusive, tribute to Darwin’s 
(1859) theory of the “Origin of Species.” 
Darwin (1809-1882) revived, on the basis 
of rich naturalistic observations, some ideas 
that are familiar to the British philosophical 
tradition and that are expressed most dis- 


3 This expression is borrowed from the title of 
the challenging article by John Platt (1969), which 
in turn seems to have been taken from Lenin’s 
pamphlet (1929), which in its English translation 
reads “What is to be done.” 
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tinctly in Hobbes’ (1588-1679) analysis of 
the development of social organizations. At 
the beginning, Hobbes (1669) argued in his 
“Elementa Philosophica de Cive" each in- 
dividual is engaged in a struggle against 
everyone else. Being motivated by egoism, 
only sufficient damage makes man realize that 
his. security and future is guaranteed only 
if some cooperation and social contract is 
achieved. Such arrangements ultimately lead 
to the establishment of reasonable social 
orders, especially through the development of 
property rights. 


1. Darwin, with his notions of the “strug- 
gle for survival" and the "survival of the fit- 
test," proposed an open-ended developmental 
interpretation quite similar to the social phi- 
losophy of Hobbes. For Darwin, development 
is a process of continuous competition and se- 
lection whose direction and goals are repre- 
sented by the “successful survivors” here and 
now. When translated into the matrix of be- 
havioral and social sciences, the “successful 
survivor” becomes the white, middle-class 
adult most likely engaged in manufacturing or 
business enterprises. His success was not so 
much seen as being due to his generative 
capacities but rather to the fit between his 
activities and the demands of the society that 
he represented, 

From this point of view, deviant persons or 
nonstandard groups attain negative attributes 
only: children are regarded as incomplete 
adults; old persons as deficient; criminals, 
mental defectives, colonial subjects, and non- 
Whites as far below the rank of white middle- 
class adults. It cannot be denied that many 
of the privileged, especially in Britain, vigor- 
ously engaged in humanitarian efforts to 
better the "deplorable" lot of these persons, 
but in all these activities they never aban- 
doned their basic ideological and evaluative 
schema, Instead, they reinforced it through 
these efforts in much the same way as the 
role of the beggar is reinforced by giving him 
alms. Occasionally, they pitied the fate of 


* This translation was promoted by Spencer (1897) 
(1820-1903) and Pearson (1904) (1857-1936) in 


Britain, but especially by Sumner (1963) (1840-1910) 
in the United States, 
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| 
* 
their own making as the “white mans 
burden." i 
Darwin’s theory of evolution was e 
readily accepted in England. France was dial | 
resistant, and Germany took an intermec - 
position (Norderskiüld, 1928). These natio ai | 
differences can be explained on the basis A 
economic and cultural conditions. The e, | 
lishmen with their cherished tradition P 
hunting and breeding—but especially E 
Englishmen as entrepreneurs, traders, 4 ji 
manufacturers—should be more than d 
ficially susceptible to interpretations in bí M 
success emerges through restless semp 
Of course, the idea of an apelike ae 
shocked the more conservative circles, a 
such considerations were easily outmeley q 
by the relevance and similarity of these } 
i 


*. t 3ag]8 
terpretations with the politico-economic idea 
of a free, competitive trade system. 
While the strong emphasis upon pes 
tion placed the young, the old, the e 
and, generally, the "different? persons tion 
inferior positions, the positive identifica 
of the successful adult was, nevertheless; a 
from a simple manner. By posing an oP a 
ended ideal, such a prototype became odd 
topic of wishful thinking than an observa 5 
phenomenon, Dependent upon personal a 
erences and values, the ideal may eee 
the imaginative manufacturer, the aggressie 
businessman, the clever politician, OT es 
ruthless general; dependent upon stereotyp. 
and illusions, it represents adventurers, pat 
stars, princes, and charlatans. In emphas se 
prototypes rather than real people, it ae < 
little that the private affairs and mental a | 
of such ideal persons (consensual pera? 
might be pitiful or even more deplorable suc 
those of the average and presumably less of 
cessful and happy individuals, The £09 03 
every member of the society remaine un i 
strive toward these abstracted ideals and " ect | 
Successful to be regarded with lesser reSP the 
2. One of the earliest proponents O int? | 
theory of evolution and of its translation ” ; 
i 
| 


zeti- 


5 
the behavioral and Social sciences was Frane 
Galton (1822-1911). Under the strong I 
ence of his older sister, and endowed E 
sufficient wealth, Galton developed int 


«ine 
E iiis 4 nin! 
brilliant Superman-scientist with a fen 


IDEOLOGIES IN DEVELOPMENTAL PSYCHOLOGY 


sensitivity, as described in Nietzsche's writings 
and also as demonstrated through Nietzsche's 
life. Aside from extensive travels and explora- 
tions, Galton conducted numerous innovative 
Studies on crossbreeding, inheritance of traits, 
and individual differences. He invented and 
applied many methods, such as the free-word- 
association and psychomotor tests, as well as 
procedures for their analysis, such as the 
regression technique. Most important for our 
present purpose are Galton’s “Hereditary 
Genius" (1869) and "Inquiries into Human 
Faculty and its Development" (1883). 
Emphasizing a biogenetic basis, Galton, in 
the first book, traced the lineage of famous 
persons in order to show the hereditary 
nature of superior abilities. In his conclusion 
he did not hesitate to argue for selective in- 
breeding of gifted persons in order to improve 
the human race. This perspective led him to 
establish the field of eugenics, which he 


justified as follows: 


It may seem monstrous that the weak should be 
crowded out by the strong, but it is still more 
monstrous that the races best fitted to play their 
part on the stage of life, should be crowded out 
by the incompetent, the ailing, and the desponding 


[1869, p. 343]. 


Supported by the like-minded Count 
Gobineau (1816-1882; reference, 1884) and 
generalized to cultural-historical comparisons 
by Houston Stewart Chamberlain (1855- 
1927; reference, 1909) (the uncle of the late 
British prime minister Neville Chamberlain 
and son-in-law of Richard Wagner), these 
ideas, when merged with continental Euro- 
pean ideologies and applied with political 
fanaticism and military expediency, led di- 
rectly to the holocaust of Belsen, Buchenwald, 


and Theresienstadt. 

In his second book, “Inquiries into Human 
Faculty and its Development,” Galton (1883) 
introduced impressive biological, psychologi- 
cal, and anthropological records among which 
his psychometric measures—reaction time, 
strength of grip, coordination speed, etc.— 
across the full life span still are some of the 
most accurate and extensive data available 
(see Koga & Morant, 1923; Ruger & Stoes- 
Siger, 1927). Other reports were more dra- 
Matic but less serious. Thus, during his 
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numerous journeys in England, he counted 
the number of beautiful women seen per unit 
time and in his *beauty maps" reported that 
London had most and Aberdeen fewest of 
them. Nevertheless, his extensive recordings 
became the prototype of a developmental 
research strategy which—at least on the 
North American continent—was to dominate 
this field for many decades to come. Theo- 
retically more sophisticated approaches, as 
well as experimental methodologies, have only 
recently begun to play a significant role in 
this branch of behavioral science. In compari- 
son, intensive case studies of infants and 
young children became more characteristic for 
developmental research in continental Europe 
than in England (see Stern & Stern, 1907), 
even though Darwin (1877) himself con- 
tributed a Biographical Sketch of an Infant? 
during the later part of the nineteenth century. 

Galton's thinking was dominated by the 
biographical and ecological interpretations of 
his famous cousin, These interpretations were 
based on descriptive evidence and, from our 
present point of view, resemble scientific 
speculations rather than scientific theories. 
Even though progress was soon to be made, 
ior instance, through the rediscovery and 
extension of Mendel's laws of crossbreeding 
by Correns, de Vries, and Tschermak, it took 
several decades until an experimental basis 
for genetic studies and appropriate method- 
ologies for their analysis were developed. 
Undoubtedly, Galton was one of the early 
contributors to this development. 

3. Similar though less credit has to be 
given to the American followers of Darwin's 
theory, especially G. Stanley Hall (1846- 
1924). While his continental European col- 
leagues, including such outspoken promoters 
of the theory of evolution as Ernst Haeckel 
(1834-1919), engaged in experimental ge- 
netics and comparative anatomy and physiol- 
ogy, Hall tended to emphasize far-reaching 
generalizations rather than tedious research 
details. He strongly supported the theory of 
pangenesis with its notion that “ontogeny 
recapitulates phylogeny.” In these interpreta- 
tions Hall deviated from Galton by placing 
greater emphasis on environmental factors. 
While Galton, for instance, supported the no- 
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tion of gemmules as carriers of hereditary 
information, arguing that they were freely 
circulating through the body, Hall made some 
concessions toward Lamarck’s (1744-1829) 
notions of the inheritance of acquired traits 
and of changes actively accomplished by 
organisms. In this regard, surprisingly, he 
found himself in agreement with Darwin him- 
self, who also took a rather liberal view when 
dealing with questions of human development, 
Galton was indeed the extremist, arguing for 
the inheritance of mental traits, whereas 
Hall's interpretation represented a compro- 
mise between hereditarian and environmental- 
istic views. Recently, these differences have 
been cogently discussed by McCullers (1969) 
and Charles (1970). 

Up to adolescence, Hall argued, develop- 
ment is biologically determined; thus, one 
has to allow “the fundamental traits of 
Savagery their fling till twelve [Hall, 1904, 
p. X].” During adolescence and early matu- 
rity, however, genetic changes could be ef- 
fected, thus, society has a heavy burden. 


Moreover, as expressed by Hyatt (1838— 
1902), an American naturalist: 


to the law of acceleration, until they eit 


embryonic, or are crowded out of the organizations, 


oe of characteristics of 

Hall’s compromise in the United States and 
Pearson’s psychometric zeal in England initi- 
ated the long-lasting Struggle between sup- 
porters of hereditary interpretations and 
the environmentalists. This Controversy still 
burdens heavily our Conceptualization of de- 
velopment as the recent excitement about 
Jensen's (1969) review and the reply by the 
Society for the Psychological Study of Social 
Issues (1969) have revealed. As is discussed 
in the next Section, the continental Euro- 
pean, developmental Psychology is free of 
such an extrapsychological issue by dealing 
with psychological development in a non. 
reductionistic manner; that is, by trying to 
explain psychological development on a psy- 
chological rather than on a biogenetic or 
sociocultural basis. 


KLAUS F. RIEGEL 


Hall's compromise began to shiít the em- 
phasis from the competition between geneti- 
cally determined to that between socially 
determined factors. This shift, much more 
than Galton’s biogenetic interpretations and 
his notion of an applied field of eugenics, Was 
to influence the developmental views in the 
major capitalistic country of today. or, 
students, especially Terman (1887-1956) an 
Gesell (1880-1961), continued within the E. 
piricistic orientation of Galton, however, an 
the following decades saw a burst of descrip- 
tive information on child development in the 
United States. All these studies contribu 
to establishing trends and standards ke 
which the performance of the young and a 
the abnormal and the deprived, could be: 
compared. As long as the middle-class, are 
adult remained the sole standard-ideal, ¢ 
outcome of all these evaluations was boun 
to remain negative. 


» 
Tue *MrncaNTILISTIC-SoCIALISTIC 
ORIENTATION 


Since the economic and social structure of 
a nation is strongly determined by d 
graphical factors, it is not surprising se. 
England emerged as a strong power at t 
Seas and as a nation of entrepreneurs Fe 
merchants successfully trading their mania 
factured goods across the continents. Eve! 
though a monarchy, the government was ny 
suppressive and the taxation was not seve" 
enough to hamper seriously the industrial hes 
financial developments. Colonial exploitation 
served to foster economic growth furthos 
Which reached its culmination during the Ja é 
nineteenth century (Beard, 1962). To 
conditions led to the emergence of a SP 
cific developmental science, representing t 
capitalistic mode of thinking. t 

In comparison to England, quite differe? 
economic and social conditions prevailed ee 
the European continent, especially in Fran : 
and in major parts of Germany and Ita 
These conditions brought about a distn 
different type of developmental science ero 
might be called its mercantilistic-socialis 
form. ce 
1. All three countries, but especially aa 
and Germany, remained land powers and W* 
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» dominated by warrior aristocracies that con- 
trolled large land holdings. While, in general, 
the industrial and economic progress was de- 
layed and slower than in England, the mainte- 
Nance of large armies and courts made the 
development of manufacturing necessary. 
These developments were usually initiated 
and supervised by the state, with the occa- 
Slonal exception of military production during 
times of increased demands. They were either 
manipulated by the rulers themselves, such 
as in Prussia, or by powerful advisors such as 
Jacques Coeur (1395-1456), Maximilien Sully 
(1560-1641), Baptiste Colbert (1619-1683), 
and Jacques Necker (1732-1804) in France. 
| Whenever exceptionally successful, these en- 
l trepreneurs were ultimately suppressed, how- 
ever, and the French Houguenots (especially 


after the cancellation of the Edict of Nantes 
in 1685) were known to have fled in large 
numbers to neighboring countries where they 
contributed much to the development of trade 
and industry, such as in England, in the city 
ports of the North Sea, and also as far away 
as in Russia. 

The increased amount of manufactured 
goods and the increased trade within the 
continental European countries led, neverthe- 
less, to the rapid expansion of a third, middle 
class of citizens which, though better off than 
the laborers, servants, and farm workers, was 


less privileged than the ruling aristocrats. 
n their 


Eventually, the incongruency betweer 
vileges 


Social significance and their social pri 
led to the French Revolution. 
From the perspective of modern Western 
ideology, the prevalence of distinct classes 
with graded duties and countergraded privi- 
han desirable. On the positive 


these conditions helped to 
sensitivity 


| leges seems less t 
Side, however, 
an awareness and 3 
d age differences. In phi- 


losophy it produced the conservative attempts 
to justify the existing social orders, for in- 
Stance, as implied in Leibniz (1646-1716) 
Theodicee and in Hegel’s (1770-1831) stages 
9f developmental progression. By disregard- 
ing ceaseless competition between (but not 
Within) classes, the continental European 
Conditions generated, on the other hand, a 
* Social and educational philosophy apprecia- 


| Strengthen 
toward group an 
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tive of multicultural and multigenerational 
differences. The home base for this movement 
lies at Geneva, the precise intersection of the 
three major nations involved. 

2. Influenced by Leibniz and supported by 
German representatives of philosophical En- 
lishtenment, such as Mendelsohn (1729— 
1786), Lessing (1729-1781), and Herder 
(1744-1803), the first key figure in this 
development is Rousseau (1712-1778). In 
Rousseau's (1750) treatise on the future of 
science, but especially in his (1762) book 
“Emile,” he outlined an educational philoso- 
phy in which the child is set apart from the 
adult world of comparison and is educated 
and evaluated in view of the standards of his 
peer group alone. In support of a romantic 
ideal of a “noble savage," and in sharp con- 
trast to Hobbes, men—and in particular prim- 
itive men and children—are considered as 
basically good. The adult world and civiliza- 
tion resemble a restrictive cloak that covers 
and spoils the natural beauty of the mind and 
body. Men are basically equal. Civilization 
creates individual and group differences that 
make some rich and powerful and others poor 
and feeble. Rousseau's educational philosophy 
aimed toward preserving as long as possible 
the natural state of the child and tried to 
reaffirm the equality of men. 

Tn a short period of time, Rousseau's edu- 
cational and social philosophy began to influ- 
ence the emerging educational institutions on 
the European continent. Although public edu- 
cation had become obligatory during the 
eighteenth century, these attempts mainly 
served the purpose of advancing the produc- 
tion potential of these states. Little thought 
was given to educational strategy, and since 
the teaching was often in the hands of retired 
army sergeants, drill and punishment were 
the predominant means of training. With the 
rapid spread of the new educational philoso- 
phy, especially through Pestalozzi ( 1746- 
1827), attention was given to educational 
approaches appropriate for the child, and the 
profession of specially trained teachers began 
to emerge in the more advanced European 


countries. 
While this movement, initiated by Rous- 


seau, can be considered as a revolution in 
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support of the child, other upheavals origi- 
nated from within the youth groups them- 
selves. The early student organizations in 
the German states represent the first case in 
point. Originally conceived as paramilitary 
training groups against Napoleonic suppres- 
Sion, these organizations began to carve out 
distinct roles and privileges for students and 
teachers that were to influence the academic 
community for generations to come and are 
only now challenged by the radical student 
movements in the European universities. 
(Unfortunately, these old but originally pro- 
gressive fraternities became so rigid during 
their long history that major social and po- 
litical changes began to bypass them without 
traces, and they have since attained the image 
of reactionary relics.) 

After the educational breakthroughs for the 
pupils of elementary schools and by the stu- 
dents at the universities, the next movement 
was in support of preschool education and is 
especially connected with the names of Fróbel 
(1782-1852) and Montessori (1870-1952). 
The former, in close affinity to Pestalozzi, 
introduced the child-centered approach in 
“kindergarten,” a term coined by him. Maria 
Montessori, giving stronger emphasis to an 
achievement orientation, emphasized, never- 
theless, a child-initiated and self-paced type of 
educational strategy. Both charted a special 
role for and educational approaches to the 
preschool child, the former most liberal and 
laissez-faire, the latter more rationalistic and 
goal directed. 

The next maior movement was again youth 
initiated and influenced several better. 
educators and developmental Psvchologists 
who, during their early years, actively par- 
ticipated. This movement. called the “youth 
movement,” was concerned with the liberation 
of adolescents from the establishments of the 
Victorian adult culture. Tt sought a “return to 
nature,” and expressed itself in a preference 
for scouting, hiking, and camping, Unlike its 
counterpart in the capitalistic countries 
(which persisted much longer). it was domi- 
nated by the thought that youth should be led 
by youth, and, therefore, the leaders were 
exclusively chosen from within the groups 
themselves, 
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As a participant in his youth, Spranger . 
(1882-1963) became a developmental psy- 
chologist who formulated his educational ex- 
periences within a phenomenological psychol- 
ogy of understanding and empathy. In 
Spranger’s (1924) influential book on adoles- 
cence he claimed that the thoughts and culture 
of this group, as well as of their deviant Oa 
their so-called “delinquent”) members, sho 
be appreciated on the basis of aympather 
understanding and should not be evaluated 1 
terms of the adult culture within which they 
exist uniquely. d 

3. Spranger's interpretations might sta" 
for those of a good many other continenta 
European psychologists who formed a gronh i 
quite distinctly apart from their American 4 E 
British contemporaries. The continental uy 
pean movement originated, flourished, p. 
petuated, and spread from Geneva. = : 
reached its latest peak in the work of Pia£ 
This movement is characterized througho" 
by the notion of a stepwise, rather than "s 
tinuous, progression in development. a. 
stage has to be evaluated in the framewo 
of its own standards and, strictly speakine 
is incompatible with any other level of P? 
havior. While competition within stage? 
conceivable, it is not of great importance 47 — 
is rejected as a driving force across stages: 

Piaget has been criticized for his disrega" 
of environmental, especially linguistic, facto 
and their impact upon cognitive developmen g 
Piaget's view is understandable within ng 
developmental interpretations preferred amo, 
most continental European scientists tris 
Aebli, 1951). Language as a universal TA ld | 
for shaping the thoughts of the growing ©” f 
is disregarded in favor of the conceptio? b. 
language as a succession of specialized sof" 
languages characteristic of different deve ost 
mental stages. This distinction has been ™ 
clearly expressed by the Geneva school 5) 
linguistics, especially by de Saussure’s (19 


contrast of la langue and les paroles. set” 


The early controversy raised in Pe 
(1926) discussion of egocentric and socia! g- 
Speech of children suggests, however, 4 
ondary conceptual distinction within the 
ropean tradition, Piaget, agreeing with HO 


mu ! 
rather than Rousseau, regarded the Y? | 


Die 
pes 
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_ Child as self-centered and egoistic. Develop- 


Ment changes the individual into a social 


| being. This interpretation was radically chal- 


lenged by Vigotsky (1962), who, relying on 


| equally dramatic observations, argued that 


Children are basically social. Experience in- 
duces a self-concern and awareness of the 
Overt social, for example, linguistic actions. 
This progression, ultimately, leads to thought 
às an internalized form of speech. At the mid- 


| Way point, that is, around 6 or 7 years of age, 
the child produces self-centered speech that is 


not yet completely internalized and also lacks 
Social and communicative features. 

. Vigotsky's (1894-1934) approach, which 
1s congruent with that of other modern Rus- 
sian psychologists, might be called the social- 
istic interpretation within the continental Eu- 


| ropean tradition of developmental psychology. 


Piaget, on the other hand, represented its 
right branch and hardly deserves the same 
label. Most appropriately, this distinction 
might be compared with the neo-Hegelian phi- 
losophy during the middle of the nineteenth 
century which broke up into a conservative 
right branch and the better-known left branch 
represented by Strauss (1808-1874), Feuer- 
bach (1804-1872), and others. This branch 
eventually led into the dialectic materialism 
of Marx (1818-1883), Engels (1820-1895), 
and Lenin (1870-1924). 


An INTERACTIONAL OR RELATIONAL 
INTERPRETATION OF DEVELOPMENTAL 
PROCESSES 


The influence of continental European con- 
ceptualization is rapidly growing among Amer- 
ican scholars as well as within the American 
society. Such a reorientation seems most ap- 
propriate. It not only assigns appreciable 
places to individuals at various stages of 
development, and more humane roles to the 
aged and deviant, but also allows us to deal 
fairly with various subgroups and subcultures 
still striving to find their own identity. While 
the Anglo-American tradition has come to 
Measure all individuals and groups along the 
Same yardstick, the continental European 


educational and social philosophy promotes a 
diversity of standards and, thus, is sensitive 
to multigenerational and multicultural aspects. 
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Undoubtedly, the continental European so- 
cial philosophy has serious shortcomings. In 
its extreme version it promotes the establish- 
ment of classes and castes. However, such 
implications might represent the lesser evil 
under conditions where the communication be- 
tween generations and between incompletely 
realized subcultures is either lacking alto- 
gether or has been weakened to such an extent 
that no other means than revolution might 
induce the established groups to change their 
perspectives in order to make communication 
and mutual appreciation possible again. 

But in spite of other conclusions that might 
have been drawn from these statements, we 
do not promote the adoption of either of 
the two views, because science and knowl- 
edge, as well as the society in general, can 
advance only if the divergent viewpoints are 
integrated at higher and more abstract levels. 
Behavioral scientists and developmental psy- 
chologists in particular have not succeeded in 
consolidating or synthesizing the two view- 
points presented. This failure has to be ex- 
plained by a lack of educational, social, and 
political awareness on the part of the indi- 
vidual scientist, by his preference for mechan- 
istic rather than dialectic considerations, and 
by his naive “fact-finding” orientation.’ Re- 
cently these issues have been brought into the 
open in theoretical discussions (see Holzkamp, 
1970), and by the promotion of interaction 
models. 

1. Undoubtedly, the idea of writing a psy- 
chology in interaction terms is not an origi- 
nal one. Such attempts have been suggested 
by several continental European as well as 
Anglo-American scholars. For instance, von 
Uexküll's (1909) interaction paradigm is 
gaining much delayed though increasing at- 
tention from ecologists studying organisms 
in their natural environment. While von 
Uexküll (1864-1944) avoided any abstract 
formalism in his interpretations, Lewin 
(1890-1947), with due recognition of von 

5Such a naive “fact-finding” orientation is clearly 
revealed by a quotation from Jensen in a recent 
report in Life: “I don't see why people should be 
disturbed by unequal representation of different 
groups in different occupations—or educationally, if 
it should be found that there are real differences 
[Neary, 1970]. 
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Uexküll, tried to provide such an analysis 
(Lewin, 1936). Also Anglo-American psy- 
chologists have proposed interaction models, 
most notably Kantor (1959) in his inter- 
behavioral psychology, without receiving 
appropriate recognition. 

For several decades a similar fate seemed 
to have befallen Piaget until his contributions 
were rediscovered through the efforts of 
Berlyne (1957), Hunt (1961), and especially 
Flavell (1963). Piaget (1968) based his theo- 
rizing on the paradigm of a dialectic inter- 
dependence between the processes of accom- 
modation (of the subject to the object) and 
assimilation (of the object to the subject) 
leading to continuous adaptations and readap- 
tations. While Piaget is a strong case in point, 
the most explicit theory of interactions has 
been provided in Chomsky's transformational 
grammar. This interpretation of Chomsky’s 
contribution has not been sufficiently recog- 
nized by psychologists. 

Originally, Chomsky (1957) regarded lin- 
guistic transformations as devices that would 
make the production of utterances more effi- 
cient by deriving them from a limited set of 
kernel sentences rather than by deriving each 
sentence independently and anew. In his re- 
cent writings (1965), he has given a more 
central role to the Concept of interaction, 
however, by proposing a distinction between 
a universal base structure and the surface 
Structures of the utterances produced. By 
carrying this idea still further, one might 
disregard the surface Structures as superficial 
and idiosyncratic, and the abstract base struc- 
ture as intangible. What remains and what 
represents the essential features of language 
is the system of transformations. j 

Such an interpretation of Chomsky's theory 
may seem one-sided. But, if nothing else, it 
makes us apprehend the insufficiencies of the 
traditional approaches to the problem of inter- 
action. Looking at language again, we can see 
that these insufficiencies have been created by 
an undue emphasis on linguistic particles at 


€ Strong support for such an interpretation is given 
by Piaget (1970) who stated, “Transformations may 
be disengaged from the objects subject to such 
transformation and the group solely defined in terms 
of the set of transformations [Piaget, 1970, pp. 
23-24]. 


the expense of contextural interpretations. ' 
Prior to Chomsky, language acquisition "m j 
seen as consisting, first, in the learning i 
elements, such as phonemes or words; an 
second, in the learning of sequential ace. 
dencies which, ultimately, were expectet a 
explain the production of meaningful | x 
complex utterances. In this writer’s ke n 
(Riegel, 1970a, 1970b), such interpreta M ^ 
reflect nothing but the bias of the analytic? 
scientist. We cannot seriously doubt that ^ 
linguistic as well as perceptual-cognitive M 
perience is relational. We receive dene. 
always in contexts, never in isolation. Wor 2 
for instance, are always related to other vm 1 
or to the objects, events, or qualities E E 
they denote. Only in the ivory towers " E. | 
psychological laboratories, with their tial 
upon nonsense syllables, or in the existen A 
istic quarters, with their interest in es 
statements as “a rose is a rose is a IO 
(Gertrude Stein), are elements sceniniu 
viewed in isolation. These exceptional i 
siderations aside, relations are given y. 
ately; elements as well as classes are de 1 
or abstracted from relational informat! f 
and, in this way, interactions are intimate 
embedded in our experiences. elt" 
In modern philosophy, the idea of a F js 
tional interpretation originated with Hed i 
dialectic idealism and reappeared, especi? in 
in Lenin’s writing. Rubinstejn, a Russ d 
psychologist, has given it renewed express! m 
in what he called “constitutive relationis 
according to which every phenomenon i 
thing is determined and constituted e 
relation to all the other phenomena a ~“ 
ity [Payne, 1968, p. 99].” Rubinstejn da | 
phasized the material basis from which I E 
tions originate and through which they £ e 
erate double interaction systems, namely: on 
tween psychic and external sociocultural En 
ditions (representing the dialectic materiali e 
of Soviet psychology emphasized after ^, 
First All-Union Conference on Human Bene 
ior in 1930) and between psychic and p 
biological conditions (representing the me 


e : this 
mistic materialism emphasized prior tO 4 


: i ive ' 
"It is not a purpose of this article to Ei ror 
| 


t5 
r 


Comprehensive survey of Rubinstejn's tiesit g 3 
obtaining such information the reader is U8 
consult the recent book by Payne (1968). 
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conference). Similarly, Rubinstejn (whose 
Synthesis of these two movements gained ac- 
Ceptance after the Pavlov Conference of 
1950) regarded the material world as having 
both an internal structure, for example, the 
molecular structure of a crystal, and an exter- 
nal structure that relates the crystal to other 
objects as well as to subjects. The observable 
results of this external interaction can be 
defined by the crystals tangible qualities; for 
example, the crystal will appear hard and 
pointed to a particular observer. Finally, both 
interactions represent processes within indi- 
vidual and historical developments, which 
they both influence and by which they are 
both influenced. For a clarification of these 
issues, let us consider the following experi- 
mental demonstrations, 

2. If young adults are asked to recall the 
names of all the persons they had met during 
their lives, and if one plots the number of 
persons recalled against the years at which 
they were met for the first time, more names 
of persons who had been met either most re- 
cently or very early in life will appear than 
those who were met during the intermediate 
periods. These results (Riegel, 1972) raise the 
question of the extent to which the psycho- 
logical recall scores reflect the conditions of 
the ever-expanding sociocultural environment 
and of the changes in motility that allow 
growing individuals to explore their social 
possibilities to an ever greater extent. 

Thus, at least two components need to be 
n an interpretation that tries to 
ns between psychological 
npsychological contingen- 
and, the interaction with 
ty has to be analyzed 


considered i 
explain the relatio 
recall data and no 
cies. On the other h 
subject’s growing motili cam 
which, in turn, might depend upon datem, 
maturational sequencing (e.g., upon critical 
periods? of his learning to sit up, walk, speak, 


write, etc.). On the other hand, and as ec 
i "unswik (1949) and Barker an 
Dre en ith shifts in 


Wright (1951), the interaction with 
external contingencies has to be studied. Much 


like the internal biological sequences, often 
these external sociocultural changes are 
beyond the control of the growing ge 

indivi is born 
For instance, the average individua m 
Into a family of a given size and structure, 
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grows up in a given neighborhood and, be- 
cause of educational regulations, enters dif- 
ferent types of schools at predescribed points 
in time and with predescribed, increasing 
numbers of other children. The number of 
new persons met later in life will vary greatly 
between occupations; few changes might occur 
for decades, but a minimal amount of inter- 
action will continue to exist at his home, 
church, business or job site; only when retire- 
ment arrives is his social and communicative 
potential suddenly disrupted. ; 

A stronger case yet for the second type 
of interaction, that is, for the influence of 
sociocultural contingencies upon subjective 
experiences and recall, can be made by study- 
ing the free recall of historical figures. The 
process of recalling such persons (e.g., politi- 
cians, scientists, artists, etc.) differs from the 
recall of names of friends and acquaintances in 
that there is no zero point in time comparable 
to the birth of the recalling subject. More- 
over, the progression is not as well charted 
as through the shifts to different school types, 
to different geographical locations, or to dif- 
ferent job sites. Nevertheless, the results re- 
veal quite similar tendencies. For the majority 
of American college students, history begins 
at a fixed point, namely, with George 
Washington, and, thereafter, progresses from 
catastrophe to catastrophe, from war to war, 
at which point names of historical figures 
accumulate far out of proportion to the steady 
increase with historical time in the size of 
the population. 

An inspection of these data alerts us to 
question whether history “really” progresses 
by such “leaps and bounds" or whether these 
apocalyptic steps merely reflect the biases 
with which politicians, educators, and histori- 
ans indoctrinate the minds of historical per- 
ceivers. The data make us question. why 
we give so little attention to the slow but 
steady progress in economic and social welfare 
or to the advances in sciences and arts that 
might counteract the wavelike sequences of 
military catastrophies. Most important, our 
results indicate how tightly social conditions 
and political ideologies are connected with 
subjective experiences. But they also suggest 
that once we have become aware of this inter- 
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action, individuals through new efforts in their 
teaching and writing might change the per- 
ception of our social and intellectual environ- 
ment and, thus, may change this environment 
itself for generations to come (Riegel, 1969). 

These examples demonstrate three compo- 
nents of the interaction processes: the socio- 
cultural contingencies (set by environmental 
conditions and regulations), the biological 
contingencies (set by biochemical and bio- 
physical determinants), and the psychologi- 
Cal processes (emerging into consciousness 
through interactions). In the present section, 
examples on the recall of past events were used 
to demonstrate, primarily, the interaction be- 
tween sociocultural contingencies and psycho- 
logical performances; the following section 
refers to some biological theories of growth 
and draws some inferences on the interaction 
between biological contingencies and psycho- 
logical performances, 


3. As an analysis of the sociocultural con- 
tingencies enables us to explain differences in 
the recall of past events, so the biological 
theories, to which we are referring, 


possibilities for explaining growth. 
ally, 


suggest 
Tradition- 
developmental sciences have restricted 
their inquiries to descriptions, occasionally 
couched in such fancy terminologies as pheno- 
typical versus genotypical representations, 
epigenetic phenomena, Zeitgeist, etc. On other 
occasions, developmental scientists have tried 
to obviate the problem of explanation by em- 
phasizing that time itself can serve explana- 
tory functions, a statement that implies 
nothing else than to say that, for instance, 
4-year-olds have certain height because they 
are 4 years old, 

Even though neither conclusive nor gen. 
erally accepted, cellular biologists have pro- 
posed two interpretations that explain growth 
and do not merely describe it. The first has 
been called waste theory. Basic metabolic 
processes of cells lead to the production of 
waste products, such as lipofuscin, which can- 
not be completely removed. These products 
accumulate over time until they reach a criti- 
cal level and produce a decrease in functioning, 
According to this theory, life itself implies 
growth and aging via the accumulation of 
metabolic waste. The waste theory represents 
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an intrinsic theory of development: biological 
age is determined by the amount of waste 
accumulated by and within the organism. h 
The second theory has been called mutation 
theory. Mutations—which are generally dele- 
terious for the organism—occur at random. 
The older a person is, the greater the number 
of mutations that must have occurred and the 
more likely that structural or functional de- 
fects will have resulted. Since the mier 
rate depends on the amount of irradiation e 
which an organism has been subjected, ue 
theorists regard the amount of radioactive 
fallout as a major determinant of develop- 
ment and aging. This formulation is impor 
tant, not only because it suggests Ww. 
manipulating developmental processes in an 
laboratory, but also because the determine 
of age has become an extrinsic, nonbiolog!€ 
entity. m. 
These two biological theories of p 
Tepresent at a molecular level the two b 
of interactions delineated by Rubinstejn. s 
interpretations of the recall of persons uw 
sent molar counterparts. Undoubtedly, ul 
gap between these two levels of interpre ad 
tions cannot be bridged at the present un 
and—in this author's opinion—should not is 
bridged in a reductionistic manner. What us 
needed is a conceptual integration. Let el 
consider, for instance, changes in verbal a 
action times during the life span. On the ue 
hand, performance speed is dependent UP 
a well-provided repertoire of responses. ta" 
cording to available evidence and interpre. 
tions (Riegel, 1966, 1968), this reperto. 
increases with age (even though to an t 
creasingly smaller extent). Subsequently; ne 
Speed of responding might increase. OT, ght 
other hand, it is known and, eventually, d 
be explained on the basis of biological he 
ries of growth, that there is a contint i 
deceleration with age in the speed of senso’ d 
motor activities that will counteract the Cis 
tinuous improvements expected on the b" ò 
of the language model. The joint outcome | 
these processes is an increase in reat al 
speed up to earlier adulthood and a dec 
thereafter, ic 
^. According to Rubinstejn, psycholog 
Processes are constituted by two interact! 


al 
Sy 


E 
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those with external sociocultural contingencies 
and those with internal biochemical condi- 
tions. As an outcome of these interactions, 
the organism changes; as the organism 
Changes, the interactions change. In other 
Words, interactions interact with time. This 
intimate connection between psychological 
Changes in the individual and the changes in 
intrinsic and extrinsic contingencies has only 
recently received appropriate emphasis in 
developmental studies. The present section 
draws attention to models of developmental 
analyses proposed by Schaie (1965), which 
seek to explicate the dynamic character of the 
interaction processes described. 

In his analysis of the extensive testing 
records of military draftees during World 
War I and II, Tuddenham (1948) noted 
that the mean intelligence of the recruits of 
1941 coincided with the 82nd percentile of 
those of 1917. Therefore a considerable im- 
provement in intelligence was observed which 
(if both samples could be regarded as repre- 
sentative of the same population) could be 
due to the better economic conditions, educa- 
tion, health care, etc., of the younger genera- 
tion (ie, to changes in the external, socio- 
cultural contingencies). If the subjects of 
1917 were retested in 1941 (by which time 
they would have been over 40 years old), 
deficiencies of their retest performance in 
comparison to that of the 17-year-old draftees 
of 1941 could not necessarily be attributed 
to aging (as it is usually done in such 
cross-sectional comparisons), that is, to 
changes in the intrinsic, biological contingen- 
cies. Since the 40-year-old subjects of 1941 
did not attain, when they were young, the 
level of the 17-year-old draftees of 1941, the 
results indicate equally well the enormous 
sociocultural changes, for instance, in educa- 
tional and communicative conditions, that is, 
differences between cohorts (Riegel, 1972; 
Ryder, 1965). 

While the traditional method of develop- 
mental psychology (the cross-sectional com- 
Parison), is insufficient for unconfounding 
the interaction of individual and historical 


Sa 


8 The Russian reflexology repr 
ample of the second interaction P 
e discussion by Rubinstejn. 


esents another ex- 
rocess preferred in 
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changes, the same conclusion needs to be 
drawn for the longitudinal research method- 
ology which (in the judgments of most devel- 
opmental psychologists) ranks so much higher 
than cross-sectional comparisons. If, in 1941, 
we compared the retest results of the draftees 
of 1917 with their original performance, such 
a longitudinal comparison would have been 
accomplished. But we would have equally 
failed in determining whether any observed 
differences were due to the individual’s in- 
trinsic changes or to those in the extrinsic 
sociocultural conditions affecting the individ- 
ual (in this case, between the first and second 
testing rather than during the time periods 
prior to a cross-sectional comparison of 1941). 
Most likely, both components will be effective 
in a confounded manner. 

Schaie’s (1965) and Baltes’ (1968) re- 
search designs for developmental studies make 
possible the unconfounding of the interaction 
between the changes in psychological and 
in extrinsic, sociocultural conditions. Their 
success is due to the recognition of the third 
basic design embedded in such a set of data in 
addition to the cross-sectional and longitudinal 
arrangements. This design (called “time- 
lag” design) compares the performances of one 
age group, tested at different historical times; 
for instance, it compares (as did Tuddenham) 
the performances of 17-year-old draftees in 
1917 and 1941. Since age is held constant, 
only sociocultural changes can become effec- 
tive, In conjunction with the other two basic 
developmental designs it becomes possible, 
therefore, to estimate the relative contribu- 
tions of these extrinsic changes upon psycho- 
logical growth. 

According to Schaie, similar explications are 
possible for the interaction between psycho- 
logical growth and intrinsic biological changes. 
Such analyses would require a basic design 
analogous to the time-lag design except that 
sociocultural rather than the biological changes 
of individuals need to be held constant. Al- 
though it might be difficult to conceive of 
changes in individuals that occur in a socio- 
cultural vacuum, attempts of raising children 
in complete isolation have been reported in the 
literature (see Brown, 1958), the first of 
which was attributed to Pharao Psammetichos 
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I, over 2,600 vears ago (see Herodotus, 1931 Js 
Naturally, these quasi-scientific experiments 
did not resolve the problem satisfactorily, 
since the children remained affected by 
changes in the physical conditions such as the 
weather, diurnal and seasonal cycles, etc., 
which are part of the extrinsic contingencies. 
On the other hand, these attempts are not as 
exceptional as they might appear upon the 
first impression. This recognition leads us to a 
final conclusion, which has been implied 
throughout this article. 

In spite of our extraordinary advances in 
science, technology, and economy, many of our 
children—as we know all too well—remain to 
be raised under conditions of severe socio- 
cultural stagnation. Thus, we do not need to 
generate such “experimental” conditions in 
which the influence of sociocultural factors is 
kept to a minimum or is held constant, These 
conditions exist in our society anyw 


ay and— 
for better or worse—allow us to f 


urther ex- 


plore the implications of Schaie’s model. 
Hopefully, the fate of these children also 
. makes us a 


ware that our sciences, as much as 
our children, do not develop in a sociocultural 
vacuum; that it is naive, irrelevant, and irre- 
sponsible to anchor our efforts upon an ab- 
stract truth criterion traditionally 
as either “god-given” 
“scientific facts” 


conceived 
or as provided by the 
and “nature itself.” Truth 
and knowledge are also functions of the ac- 
tions taken and of the actions that they de- 
mand. These actions are determined by the 
economic and political ideologies of the so. 
cieties in which we live. Tt has been the major 
Purpose of this paper to make us cognizant 
of these dependencies so that we might better 
appreciate the alternative viewpoints of de- 
velopmental science and, perhaps, synthesize 
them at higher theoretical levels, that is, 
levels at which not only different interpreta- 
tions of individual development are considered 


but those of cultural-historical development 
as well. 
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ON THE IDENTIFICATION OF REPEATEDLY PRESENTED, 
BRIEF VISUAL STIMULI: 


MICHAEL E. DOHERTY ? axp STUART M. KEELEY 


Bowling Green State University 


Two hypotheses concerning the explanation of increasing perónphual qne 
ance with temporal repetition of tachistoscopically presented visual opes 
are discussed. R. N. Haber's conception in terms of increasing phenomena 
clarity is criticized, primarily due to the confounding influence of the stimulus 
error.” An alternative explanation in terms of the perceptual independence of 
successive inputs is presented. The assumption of independence is built into 
a model that combines aspects of C. W. Eriksen’s “clearest form” approach 
with Bayesian decision theory. Four items of support for independence are 
presented. Eriksen found (a) no effect of interstimulus interval on accuracy; 
(b) no difference in accuracy whether a form was preceded by the same or a 
different form, or by a flash. The present authors found (c) the lack of influ- 
ence of the locus on an inconsistent stimulus in a sequence; and (d) quite 
accurate Bayesian predictions of multiple observation performance in three 


experiments using equal prior probabilities of the stimulus states. 


Investigators in different laboratories have 
been examining the effects on perceptual per- 
formance of successively repeated, brief pres- 
entations of the same visual stimulus. The 
typical finding is of an increasing level of per- 
formance, measured by, for example, identifi- 
cation accuracy or rated clarity, as the number 
of opportunities (n) to observe increases. 
Responses may be to each individual observa- 
tion or to sequences of observations. This 
article addresses two explanations of the ef- 
fect of temporal repetition that are not only 
quite different but are also incompatible. 

The clarity hypothesis which has been ad- 
vanced vigorously by R. N. Haber and his 
colleagues, postulates that improvement in 
performance is mediated by increasingly 
Clearer percepts over successive repetitions; 
that is, if one were able to measure "percep- 
tual clarity” directly, the measure would be 
an increasing function of m. 

The independence hypothesis holds that 
multiple-look performance increases because 
the subject is aggregating, or combining, suc- 
cessive observations that are perceptually in- 
dependent; that is, if one were able to mea- 
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sure perceptual clarity directly, the Ee 
relating the clarity measure to » would hé 
a zero slope. 
In this article the word “independence a 
used solely to refer to the assumption t d 
the probability (P) of a particular percepto. 
response (e) conditional upon the ith stim 
lus presentation (H;), is not influenced Ji 
perceptual responses to the previous stim" 
in that sequence, Symbolically: 


P(e;/Hi) = P(ei/Hi, 


€1,€2,.. 


is 


(1 


. ,€i-1)- 


E 
BOUNDARY CONDITIONS AND DEFINITION 


Certain boundary conditions and definition 
Should be made explicit. Ruled out of " js 
sideration is research in which repetition. ig 
confounded with exposure duration, inclu re 
Classical psychophysical studies and the 
lated microgenetic (Flavell & Draguns, 19: 
research. Investigations involving repetitio f 
of complex material (e.g., Wyatt & Campb* 
1951) are beyond the scope of this prese, 
tion, as is work dealing with different «^ 
modalities (e.g., Swets & Birdsall, 1967)- nd 
vestigations, including Pylyshyn (1965) sale? 
Smith and Carey (1966), which used maul it 
look paradigms, but which were not nee 
preted in terms of either hypothesis and W ot 


. n 
do not bear directly upon either, are 
treated, 
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& Words and Turkish wort 


IDENTIFICATION OF VISUAL STIMULI 


A repetition, or observation, is used to refer 
to a single tachistoscopic exposure of a visual 
stimulus. A /7ial is a series of » repetitions. 


EVIDENCE FOR THE CLARITY HYPOTHESIS 


The clarity hypothesis derives primarily 
from investigations that have called upon sub- 
jects to make phenomenal reports, and it rests 
especially on an argument with three compo- 
nents: (a) the empirical repetition effect; 
(b) operations employed by the experimenter 
to have subjects make phenomenal reports 
rather than problem solve; and (c) analyses 
of subjects’ verbal reports. Several ancillary 
arguments, which Haber conceptualizes as 
converging operations, are presented and 
discussed after this tripartite argument is 
analyzed. 


Three-Part Argument 


Repetition Effect 

The discussion is restricted for the moment 
to those studies performed as tests of the 
clarity hypothesis and interpreted as at least 
partly supporting that hypothesis, Virtually 
every condition of each of these studies ob- 
tained an increasing function for some per- 
ceptual index as 7 increased. The longest 
interruption intervals were in excess of 8 
seconds, ruling out luminance summation. 

Three studies were performed with seven- 
letter words as stimuli. Haber and Hershenson 
(1965) presented these words under seven 
different exposure duration conditions, and in- 
subjects to report the letters they 
tions there was an 
words in which all 
ed as n increased 


structed 
perceived. For all condi 
increasing percentage of 
letters were correctly identifi : 
from 1 to 25. The biggest increment was in 
the first few repetitions. In a similar study, 
Haber (1965) tried to rule out a response 
process, or guessing, interpretation of the 
repetition effect by giving subjects prior 
knowledge of the word to be presented, and 
then having subjects report 


the letters per- 
ceived, The probability of reporting all the 
letters of a word incre 


ased for both frequent 
and rare words at both low and high exposure 
durations, Similar increa 


ses were found by 
Hershenson and Haber (1965) for English 


Js spelled in English. 
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This block of studies is summarized in Haber 
(1967). Hershenson (1969) manipulated the 
stimulus structure of seven-letter arrays, 
using from zero-order to third-order approxi- 
mations to English as well as English words. 
In Experiment I, 140 arrays served as stimuli, 
with the maximum z being 15. The subjects 
reported letters perceived on each repetition. 
Experiment II was comparable except that 
prior knowledge was introduced to control for 
“nonperceptual factors.” Hershenson (1969) 
obtained a repetition function for both experi- 
ments, but found that with prior knowledge 
the repetition effect was “negligible after the 
second exposure [p. 330].” He concluded that 
“unintentional guessing” was going on, and 
expressed doubt as to whether increasing 
clarity had been demonstrated beyond the 
second look. 

To rule out a possible alternative to the 
clarity explanation in terms of changes in the 
subjects’ eye fixations, a series of experi- 
ments presenting single letters was performed. 
Haber and Hillman (1966) presented 1 letter 
at a time, out of an alphabet of 25 letters, 
for from one to five repetitions. The subjects 
reported letters, pieces of letters or flashes of 
light, and confidence judgments. Two depen- 
dent variables were plotted: percentage cor- 
rect and a derived score that took into account 
confidence judgments, correct parts of a letter, 
and good guessing. Both indexes showed a 
generally increasing slope as a function of 7 
from one to four, with a dip from fourth to 
fifth looks. Dainoff and Haber (1967) ma- 
nipulated exposure duration and z with single- 
letter stimuli. Percentage correct identifica- 
tions increased from one to nine repetitions. 
In Standing, Sales, and Haber (1968), lumi- 
nance, as well as number of repetitions, was 
varied, such that the effects could be assessed 
separately. For the first time, only a forced- 
choice response was used. In previous studies 
subjects had been instructed to report a 
letter only if they had seen it, whereas in 
this study, subjects were instructed to guess 
which letter had been presented on each 
observation. Percentage correct increased over 
nine repetitions, with luminance influencing 
slope. This study was interpreted as ruling 
out an explanation of the repetition effect in 
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terms of the subject's "willingness to hazard 
a guess as the repetitions of a given stimulus 
proceed." 

Pomerantz, Kaplan, and Kaplan (1969) 
presented single-letter stimuli from an 18- 
letter alphabet for up to five flashes, investi- 
gating possible satiation effects. Experiment I 
subjects made identification responses and 
ratings of phenomenal clarity. In Experi- 
ment II, subjects had prior knowledge and 
made clarity ratings only. The investigators 
interpreted their results within the framework 
of a Hebbian neuropsychological model, but 
their explanation for increases in rated clarity, 
monotonic in Experiment I and increasing 
then in Experiment II, is clearly in the 
context of the clarity hypothesis. No data 
concerning the identification responses were 
reported. 

Standing, Sell, Boss, and Haber (1970) 
used manipulations involving imagery and 
subvocalization of correct and incorrect single 
letters, as well as prior knowledge, to investi- 
gate the effect of “internal representations” 
upon recognitions. They had subjects rate 
letter clarity on a 5-point scale, across five 
repetitions. All conditions showed predomi- 
nantly increasing functions, with the average 
increase being about 10% of the total scale 
range. The increases were interpreted as due 
to increasing clarity mediated by progres- 
Sively greater arousal of the appropriate cell 
assembly (see Haber, 1969). Haber, Standing, 
and Boss (1970) found that with a forced- 
choice response, the probability of a correct 
response increased with ; even though the 
typeface and retinal locus of the form varied, 
For the first time, the experimenters explicitly 
rejected the position that increasing clarity is 
mediated by “simple sensory facilitation,” and 
again discussed the effect in terms of cell- 
assembly theory. 

Two investigations were not interpreted un- 
ambiguously in favor of the clarity hpothesis, 

Standing and DaPolito (1968) employed an 
indicator methodology (Sperling, 1960) with 
arrays of letters. The primary data were the 
number of letters Teported in indicated rows, 
They found a repetition effect when subjects 
withheld their response until after the final 
observation, but no increase when subjects 
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responded after each observation, results i 
they interpreted in terms of response-produce' 
disruption of short-term memory. 

Earhard and Fullerton (1969) reported on 
three studies dealing with the clarity hypotie 
sis. Their Experiment T, for example; called 
for subjects to identify letters in fot 
consonant arrays in one condition, to make 
"clearly seen? responses in another, and, in F 
unique condition, to state only the locus 0 
a letter drawn with thin lines. Plotting Y 
portion of letters correctly identified over * 
repetitions, they obtained a characterist! 
clarity function. Plotting proportion of letters 
“clearly seen” against n, they obtained i 
slope of .0055, which differed significant Y 
from zero. But the function for the location 
of the thin letter was not significantly ate 
ent from zero, being slightly negative for 9) 
Íour subjects. Earhard and Fullerton (196 3 
were apparently somewhat ambivalent in !! 
terpreting their findings. In discussing a stu a 
by Harcum, they seemed to reject Haber 
position when they said: 


these data confirm those of the present study n 
offer little support for the position that repea a 
successive presentations improve the clarity of 
stimulus term [p. 107]. 


But they also concluded that “repetition Ca” 
increase the degree to which visual details ? 
the physical stimulus can be discriminate 
only to a slight degree [p, 108]." The ques 
tion of theoretical significance, however; "i 
not whether the “degree” js slight, DU 
Whether repetition per se enhances a percep” 


Operations Influencing the Subject’s 
Report Behavior 


The second component that is indispensable 
to the clarity interpretation of verbal repo? 
data is some operation, typically instruction? ? 
that putatively provides that the subjects eee 
reporting what they see, not what they in 
is there. This operation is presented "i 
detail for those experiments presented imme 
ately above as firm evidence for the claritY 
hypothesis, -— 

Five studies using complex stimulus cn 
plays are discussed first, concentrating ppc 
sively on those aspects relating to the d 
tion of phenomenal reports. The releva 


—_— um ” 


IDENTIFICATION OF VISUAL STIMULI 


instructions in Haber (1965), Haber and 
Hershenson (1965), Hershenson and Haber 
(1965), and Hershenson (1969), Experi- 
ment I, all of which used seven-letter words, 
are described similarly in the four reports. 
The study by Haber and Hershenson (1965) 
is somewhat more complete: 


For each stimulus exposure, S [the subject] was 
required to report verbally the letters that he was 
certain he perceived and their positions, even when 
he was certain of the word. This was given great 
stress in the instruction, All of the analyses here are 
based on the identification of letters, not of words. 
The S was said to have perceived the word if he 
correctly identified all of the seven letters on any of 
the exposures, This criterion, using letters rather 
than words, maximizes the probability of reports 
based on what S saw, rather than on what he 
thought he saw, or what he was sure must have been 
presented, but did not actually see Ip. 41]. 


Four experiments used single-letter stimuli. 
Haber and Hillman (1966) described the 
relevant instructions as follows: 


The E [experimenter] emphasized that the experi- 
ment was primarily concerned with what the S saw, 
not what he guessed he saw. The S was therefore 
urged to report as best he could whether a letter, 
part of a letter, or just a flash of light was perceived. 
He was also asked to indicate his confidence that 
what he saw was in fact what was there . . . [italics 


added; p. 3481. 


Dainoff and Taber (1967) stated: “The Ss 
were explicitly instructed not to guess, but to 
report exactly what they saw. A problem 
solving set was discouraged [p. 133 

Pomerantz et al. (1969) had each subject 
identify the stimulus and also instructed them 


as follows: 

judge the clarity of her percept of the stimulus using 
three categorics, “nothing” if no part of the stimulus 
was detected, “vague” if part but not all of the 
stimulus was perceived, and "clear" if the entire 
stimulus was perceived [p. 130]. 


1970) employed a rated 


Standing et al. ( A 
p emphasizing that 


clarity dependent variable, 
ings should be given solely on the basis 


ackness of the perceived form 
e of recognition of the 


the clarity rat 
of the sharpness or bl 
and not on the S’s confidenc 


form [p. 89]. 


Subjects Verbal Reports 
Hershenson 
Haber (1965) and Haber and 
(1965) Bese that the analysis of the sub- 
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ject’s recognition performance across repeti- 
tions, and also the subjects’ own verbal re- 
ports, left no doubt that there was “a slow 
development of a percept.” In other words. 
evidence for clarity is adduced by Haber and 
his colleagues from the subject’s own intro- 
spective comments as well as from the eval- 
uation of the experimental results described. 

These three factors, taken in concert, form 
the essential evidence for the clarity hypothe- 
sis, and are evaluated before ancillary evidence 
is discussed. 


Evaluation of the Three-Part Argument 
Repetition Effect 


There is absolutely no question that identi- 
fication performance increases over repetitions, 
given the conditions described above. The 
question is whether alternatives to the clarity 
explanation have been ruled out by adequate 
controls. 


Operations Influencing the Subjects’ 
Report Behavior 


With respect to the operations used to elicit 
phenomenal reports, the present authors dis- 
agree with Natsoulas (1967) and contend that 
the operations were not adequate. Placing the 
problem into its historical context, Haber and 
his colleagues have essentially instructed sub- 
jects to avoid the stimulus error, which, as 
was demonstrated by the structuralists, is 
extraordinarily difficult for the subject to do. 
The instructions used in the clarity research 
could have had but little effect on the sub- 
jects’ lifelong habit of adopting a problem- 
solving attitude toward the environment; on 
the subjects’ habit, so powerfully reinforced 
by the language community, of trying to 
report what is owt there, rather than on the 
contents of one’s immediate experience. 

Furthermore, some aspects of the method- 
ology employed probably enhanced the 
tendency of subjects to respond by problem 
solving. While letters and words are relatively 
simple stimuli, they are in fact multifeatured, 
highly overlearned stimuli, with which sub- 
jects had had extensive experience of a 
problem-solving sort. Even the Hershenson 
and Haber (1965) "Turkish words" do not 
escape this criticism, since the “unfamiliar” 


"E 


y 


146 


terms were printed with English graphemes, 
and were pronounceable in English. 

Another procedure that may have enhanced 

a problem-solving set was permitting subjects 
to identify the stimulus. Not only did they 
permit subjects to report what the stimulus 
was, they asked each subject for his confi- 
dence that what he saw was in fact there 
(cf. the Haber & Hillman, 1966, instructions 
above) and sometimes told him what the 
stimulus had been (e.g. Dainoff & Haber, 
1967; Haber & Hillman, 1966). The fact 
that subjects would often misname the stimu- 
lus provides further evidence that the sub- 
jects were concerned with what the stimulus 
was, rather than with describing their per- 
cepts. The criticism is not met by analyzing 
individual-letter data, since the concern is not 
with what the experimenter does, but with 
what the subject is likely trying to do. Simi- 
larly, having the subject verbally name the 
distal stimulus or even features of the distal 
stimulus may also have enhanced the tend- 
ency to problem solve. The problem is not 
avoided by employing “rated clarity” as a 
dependent variable, since the subject is be- 
coming progressively more certain of the iden- 
tity of the stimulus, and his reports might 
reflect increasing certainty rather than in- 
creasing clarity, Instructions simply do not do 
the job. The interpretation of these verbal 
reports is ambiguous in the absence of a 
network of converging operations. 

At this point the present authors would 
like to state as emphatically as possible that 

making the stimulus error” and “guessing” 


are very different, Haber has often rejected 


“guessing” as a source of vari 


lance (eg, 
Haber, 1969). But to ignore the possibility 
that the subjects are making the stimulus 


error is another matter entirely. Making a 
guess presumably involves some awareness on 
the subject's part that he does not know an 
answer and that he is responding in relative 
ignorance. The "stimulus error" is of the 
very warp and woof of cognitive activity, Tt 
has been a problem for perceptual psycholo- 
gists since the beginning of scientific psychol- 
ogy. In fact, in the first issue of the first 
psychological journal in the English language, 
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the issue was already joined. Lewes (1876) 
wrote: “For any writer to speak of sensation 
when he means sensation plus Jesu 
would be as reprehensible as to speak b 
oxygen when^ he meant carbonic e 
[p. 161]." The present authors believe a 
the operations herein criticized, inclu i g 
“clearly seen” responses and “rated clarity, 
are clearly “sensation plus judgment.” 


Subject’s Reports 


The third aspect of the argument is the 
introspective report of the subjects. le 
present authors have run subjects and SRI. 
as subjects in repetition experiments. Our m 
phenomenal experience with Landolt rings an 
graphemes ran counter to that which one 
would expect from a clarity hypothesis. Fur- 
thermore, Haber and Hillman (1966), at- 
tempting to show that guessing was not - 
viable explanation of their results, provide 
evidence from subjects? reports against the 
clarity hypothesis, They stated that “many 
reports of not seeing anything or of only 
Pieces of the letter occurred after a trial in f 
which S reported that he saw the entire letter 
clearly [p. 349].” "c 

Introspective evidence is extraordinarily — 
difficult to evaluate, and certainly cannot be 
taken as hard evidence ior or against any 
specific scientific hypothesis. It is simply 
rejected as an argument for the "clarity 
hypothesis," or any other explanation of the 
repetition effect, 


Ancillary Arguments for the “Clarity 
Hypothesis” 

Discussing the three earliest studies cited 
above that used wordlike stimuli, Haber 
(1967) asserted that "the effects of repetition 
are invariant over a number of quite different 
operations—duration, language, prior expo- 
Sure, and frequency , , . [p. 209]." He but- 
tressed his contention that the effect of repeti- 


tion was directly upon perceptual clarity p 
El anpi 1 

extensive curve fitting operations performe 
on the repetition functions . 


. . [p. 209].” 
First, let us address the curve-fitting 
operations, 


— <_< 


| the clarity 


Goodness of Fit 


" 

The invariance referred to is reflected in 
the regularity of the function from one study 
to another, and in the fact that the same 
equation fits the functions from several of the 
earlier experiments. This equation is: 


[2] 


where Px is the probability of a correct re- 
sponse on the 7th observation, A is the asymp- 
tote, and Q, is the probability of being incor- 
rect on the first observation. It is difficult to 
evaluate the functions from the word studies 
for several reasons. First, the plots are of the 


Pu=A—Q,/n, 


. probability of perceiving a word, while the 


dependent variabie is number of letters re- 
ported. Second, the function has two param- 
eters, A and Q3, free for fitting. The final and 


really salient point, however, is that the 
curve-fitting operations are irrelevant to the 
clarity hypothesis, and simply reflect the fact 
that the repetition effect is regular and some- 
what transsituational. This calls attention to 
the essentially nonquantitative character of 
hypothesis, which precludes any 
theoretically grounded quantitative prediction 
of multiple-observation performance from 
single-observation performance until associ- 
ated retinal or neural changes are specified 
quantitatively. Even if one were to grant the 
assertion that “the entire function can be 
generated by giving only one trial per word 
... |Haber, 1967, p. 210],” such prediction 


would be based upon purely empirical grounds. 


Duration, Language, Frequency, 
Prior Knowledge 

The fact that the repetition effect obtains 
with different exposure durations, with foreign 
words spelled in English, and with English 
words of different Lorge-Thorndike counts is 
not relevant to the possibility that successive 
observations are independent. Nor is prior 
knowledge an adequate control. Haber (1965) 
argued that a response process ccs aem 
of the repetition effect should predict tha 
repeated exposures should have no er on 
recognition [D- 283]" when subjects ae 
prior knowledge. This is not a necessary 


Ti 


IDENTIFICATION OF VISUAL STIMULI 


147 


consequence of a response process interpreta- 
tion, since it ignores what the subject is 
trying to do. While it has been argued that 
it is virtually impossible to perform the task 
demanded by Haber et al. (1970), the sub- 
jects were very likely trying to follow the 
experimental instructions to the best of their 
ability. Their attempts to give phenomenal 
reports would presumptively be based upon 
their phenomenal experience and their infer- 
ences from that experience. Again, it is argued 
that it is simply not that easy to obviate the 
stimulus error. 

In summary, the major arguments for the 
clarity interpretation of the repetition effect 
have all been seriously questioned. 


EVIDENCE FOR THE INDEPENDENCE 
HYPOTHESIS 

Other investigators have asked subjects to 
identify what is “out there," and have as- 
sumed that the subjects response represents 
the combining of independent perceptual re- 
sponses from all observations on a trial. These 
authors also find an increase in identification 
accuracy as a function of 7. 

Before proceeding to the studies, the major 
similarities and differences between Haber’s 
experimental procedures and those of the 
studies cited are noted. The same basic para- 
digm, employing temporal repetition with 
briefly presented stimuli in the visual modal- 
ity with highly practiced subjects, is used. 
There are several differences, but none pre- 
cludes inferences from a given position from 
being relevant to both, For example, the 
studies favoring the independence hypothesis 
have employed small alphabets, three or four 
stimuli, while Haber et al. have employed 
large alphabets, as noted. The most impor- 
tant methodological difference lies in the de- 
pendent variable. In Haber's studies, subjects 
respond after each observation. In the inde- 
pendence studies the method is what Green 
and Swets (1966) described as a fixed- 
observation procedure. The subjects are given 
a predetermined number of observations, their 
responses are made after the final observation, 
and they are instructed to identity what is 


“out there.” 


M 
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Eriksen’s Research 


The first study of direct relevance is 
Eriksen and Hoffman (1963). They presented 
single letters selected from the alphabet A, 
T, U for either one or two repetitions. They 
varied interstimulus interval from 0 to 450 
milliseconds, as well as several other param- 
eters, in addition to number of repetitions. 
Forced-choice identification accuracy to two 
Tepetitions was systematically superior to that 
for one repetition, The question of whether 
there had been some perceptual carry-over 
from observation to observation in the two- 
repetition trials, or whether the successive 
observations had been independent, was dealt 
with by post hoc analysis of the data. 
Eriksen and Hoffman (1963) raised, but 
did not purport to answer the question of 
independence, subsequently attacked more 
directly by Eriksen, 

Eriksen (1966) performed three experi- 
ments that he interpreted as establishing the 
independence of successive inputs. The first 
two were similar to Eriksen and Hoffman 
(1963), but they extended the interstimulus 
interval range to include from O to 1,500 
milliseconds, Experiments I and II both in- 
volved one and two repetitions of the same 
stimulus, while Experiment III presented two 

stimuli that were as likely to be different from 
one another as they were to be the same. 
From Experiment I, Eriksen argued for inde- 
pendence by comparing the empirical results 
for two repetitions with predictions of these 
results from a model that assumed inde- 
pendence, 

Paraphrasing Eriksen (1966, pp. 30-31), 
the model assumed that the presentati 
a stimulus resulted in one of three perceptual 
states, A, B, or C, corresponding to conf. 
dence ratings of “very confident,” “think 80," 
and "guess," respectively. The one observation 
condition allows the assessment of the prob- 
ability of occurrence of each State, given each 
stimulus, and also the proportion of correct 
responses, or hit rate associated with each 
state. These one-look probabilities were multi- 
plied together to calculate the probabilities of 
all possible multiple-look combinations of per- 
ceptual states, thus explicitly assuming inde- 

pendence. All combinations containing at least 


on of 
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one A state were weighted by the one- 
observation A-state hit rate, and summed. All 
combinations containing a B state but D0 
A state were weighted by the one-observation 
B-state hit rate, and summed. Finally, the 
one combination containing only C states 
was weighted by the C-state hit rate. These 
weighted sums were then summed to obtain 
a predicted hit rate, which was compared 
with the empirical hit rate. Note that multi- 
plying the likelihood of a combination by the 
hit rate associated with the clearest perceptual 
state in that combination involves an assump- 
tion about a decision rule, that is, that the 
subject's judgment is determined by the single 
perceptual state corresponding to the most 
confident implicit response represented in the 
Combination. "Thus, on the decision side; 
Eriksen’s model is a “clearest-state” or “best 
look" model of the combination of observa- 
tions. Using group data, the predicted mean 
hit rate for the Experiment I data, for inter- 
stimulus intervals up to 100 milliseconds, WS 
-618, and the obtained was .611. 

Experiment II was similar to Experiment T, 


except that interstimulus interval was €X^ | 


tended to longer intervals, The evidence for 
independence involves the function relating 
percentage of correct identifications to inter- 
stimulus interval of from 50 to 1,500 milli- 
seconds. Referring to that function (hue 
Figure 3), which Shows neither a systematle 
increase nor decrease, Eriksen (1966) stated: 


Lack of evidence for an increasing advantage of me 
double stimulation over lag intervals as long as 1500 
msec. supports the conclusion of Exp. 1 that succes 
sive form stimulations separated by an interval 9 
less than 1 msec. are independent [p. 33]. 


Eriksen’s (1966) Experiment III provides 
yet another test of perceptual independence: 
Using short intervals and presenting only a 

d U, Eriksen presented all fou" 
Possible combinations of the two forms 4$ 
well as one-look trials, The subjects state 
what each stimulus had been, or if only oni 
had been presented what it had been ap 
which interval it had come in. Identificatio” 
accuracy was not influenced by whether - 
form was preceded or followed by a form E 
^ flash, suggesting that there was no inte! 
action between the successive stimulations: 


| 
| 
| 
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Eriksen concluded that these three studies 
were strong evidence for independence. 

In light of Eriksen’s data, the present au- 
thors used a successive observation condition 
as a performance parity comparison in two 
parallel processing studies (Keeley & Doherty, 
1968, 1969). The first of these had two ex- 
periments, each with three conditions. Experi- 
ment I used Landolt rings as stimuli, and 
Experiment II used the letters A, T, and U. 
The three conditions were one observation, 
four successive observations, and four simul- 
taneous observations. The relevant finding is 
the consistent underprediction of the succes- 
sive observation data by Eriksen's clearest 
state model. This led the authors to criticize 
the decision aspect of this model, on the 
grounds that the upper bound of the pre- 
dicted multiple-observation hit rate was 
the single-observation A-state hit rate. The 
Eriksen model predicts multiple-observation 

erformance from à single, inferred “best 
look." Borrowing from Eriksen’s thinking, 
and from à decision theory, the authors 
(Doherty & Keeley, 1969) proposed a simple 
application of Bayes’ rule, which assumes 
that the subject is aggregating all of the 
observations he makes, and which predicts 
his total response pattern rather than some 
overall index. 

The Bayesian model requires the estima- 
tion of the probability of all possible combi- 
nations of perceptual responses, contingent 
upon the individual stimuli. Bayes rule is 
used to calculate the most likely state of the 


h possible combination of per- 


world for eac 1 1 
ceptual responses. This most likely state of 
the world is predicted to be the subjects 


response to à given combination. Appropriate 
summations of conditional probability values 
yield a predicted stimulus-response matrix. 
The decisions based on optimally aggregated 
observations are then compared with the sub- 
ject's multiple-look identification. responses. 
Note that the probability of the joint occur- 
ponses within à set of multiple- 
observation implicit responses 15 inferred pi 
multiplving together the one-look pede 
probabilities 0 :adividual responses, give 


the stimuli; and that the aggregation is per- 
formed according 


theorem appropriat 


the form of Bayes’ 


Two Investigations of a Bayesian Model 


In the first study (Doherty & Keeley, 
1969), two subjects each served 40 hours 
identifying Landolt rings differing only in gap 
orientation. The subjects performed in one- 
and four-observation conditions. No param- 
eters were free for fitting in the prediction of 
each subject’s pattern of multiple-observation 
performance. The predicted and obtained 
matrices were very similar. The overall pre- 
dicted hit rates for these subjects were very 
close to the empirical hit rates, differing by 
only .004 and .039. Experiments in which 
values of the behavioral measure are pre- 
dicted involve acceptance of the null hypothe- 
sis. However, such prediction, especially with- 
out free parameters, is certainly one of the 
more stringent tests of a scientific model. 
The authors regard this study as rather 
strong support for the prediction model em- 
ployed, and for the assumption of perceptual 
independence. 

Keeley, Doherty, and Bachman (1970) 
employed three subjects for an extended time, 
presenting. them with the graphemes A, T, 
and U in one- and four-observation condi- 
tions, The subjects made decisions about what 
stimulus state had led to the observation or 
observations they had experienced, but they 
made confidence ratings as well. Three sets of 
predictions were made for: each subject, with 
different degrees of precision of the confidence 
ratings. All three sets of predictions, each 
set made without free parameters, matched 
the empirical probabilities well. The closest 
predictions for all three subjects were based 
on the prediction matrix closest in size to the 
4 x 4 prediction matrix of the first study. 
The errors in hit rates predicted from the 
3 Stimuli X 6 Response Matrices were .003, 
003, and .018 for the three subjects. The 
average underprediction from the 3 X 3 matrix 
(without confidence ratings) was .034, the 


average overprediction using all four levels of 


confidence rating was but .023. 


Two Conditions Degrading Decision 
Performance 

The accuracy of the prediction led the au- 
thors to consider the case for independence and 


for Bayesian aggregation fairly well estab- 
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lished for the conditions common to these two 
highly similar experiments. The formal and 
mathematically explicit nature of the model 
led to a search of formal characteristics of the 
task yielding noncorrespondence between the 
subject's performance and mathematically op- 
timal predictions. An obvious possibility was 
unequal a priori probabilities. 

In Keeley and Doherty (1971a) seven 
subjects were presented Landolt rings vary- 
ing in four orientations. For four subjects the 
gaps had probabilities of occurrence of .7, .1, 
l, and .1; and for three subjects, .3, .3, .3, 
and .1. This contrasts with equal a priori 
probability values of .25 in Doherty and 
Keeley (1969) and .33 in Keeley et al. 
(1970). The predictions under the Bayesian 
model were not nearly so accurate as they had 
been in previous studies. For all four subjects 
in'the .7, .1, .1, .1 condition, the model sys- 
tematically overpredicted the hit rate to the 
l stimuli, and underpredicted the hit rates 
to the .7 stimuli. The results for the other 
condition were less systematic, but the predic- 
tions for the .3 stimuli were reasonably accu- 
rate. 

The Bayesian model did not predict well in 
this study, but the independent variable was 
explicitly selected in the anticipation that it 
might point to an environmental condition 
that renders decision performance nonoptimal. 

The results however are incompatible with 
the clarity hypothesis, The repetition effect 
was markedly different for the stimuli that oc- 
curred .7 of the time as compared with those 
that occurred .1 of the time. There was a sub- 
stantial increase in identification accuracy for 
the .1 stimuli, the mean hit rate going from 
.18 with one observation to 44 with two ob- 
servations. On the other hand, the mean hit 
rate for the .7 stimulus was .81 for one, two, 
and four observations, Showing no change as 
a function of z. The clarity interpretation pre- 
dicts not only the observed large change with 
the .1 stimuli but also an increasing function 
for the .7 stimuli, since the starting identifi- 
cation accuracy of .81 left ample room for 

improvement. There is no possible way to 
construe that hypothesis which would lead to 
an increase for some stimuli over repetitions 
but to no increase for other stimuli at the 
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same exposure duration. There are condi- 
tions that, however, lead to predictions of no 
change, or even decrements, under a decision 
model. 5 
Doherty and Keeley ? sought to determine 
whether certain structural characteristics of 
the stimuli would lead to nonoptimal aggre- 
gation. Stimuli varying only unidimensionally 
(Miller, 1956) were decided upon, and = 
alphabet of straight lines varying in length wa 
selected. Performance was degraded by using 
lines that were not perfectly identifiable under 
good viewing conditions and by manipulating 
the exposure duration to obtain a desired -— 
look hit rate. Thus, the stimuli were bot 
state and process limited (Garner, 1970). 
There were radical differences in the wei 
cies of response, presumably because of the 
subject's tendency to give the response corre- 
sponding to the shortest stimulus when only 4 
piece of the horizontal line was perceived. The 
statistical characteristics of the prediction 
matrices resulting from this bias made this 
investigation analogous to the unequal a prior 
study cited. Overall hit rates were well pre- 
dicted, but there were sizable discrepancies 1? 
the predictions of the individual responses 
Again there was a differential change ove" 
repetitions for different stimuli within the 
alphabet. The short lines showed no improve 
ment in identification accuracy over repeti 
tions. Conversely, the long lines showed the 
increase generally expected with repetitions: 
These changes are compatible with those tO 
the .7 and .1 stimuli of the previous study. d 
There are theoretical difficulties involve 
When one tries to establish independence D 
matching the subject's behavior with a notte 
tive model, especially when it is assumed th@ 
optimal performance will obtain only undef 
certain sets of conditions, A great deal ° 


empirical research would be needed to specify 


both those conditions leading to optimal pet 
formance and 


those degrading performance: 
A great deal of theoretical work would the? 
be required to incorporate those conditions 
into the same Conceptual system, such that 
—— en 


*M. E. Doherty & S. M. Keeley, Identification 
accuracy to repeated presentations of pure tones pr 
straight lines. Paper presented at the meeting of th! 


Midwestern Psychological Association, Cincinnat 
May 1970, 


= 


4 


the model would either hold that observations 
under all conditions are independent and ag- 
Stegation is nonoptimal or that specified con- 
ditions lead to a specified form of dependency. 
Furthermore, as Garner and Morton (1969) 
have pointed out, correlated input procedures, 
of which the repetition paradigm is one, typi- 
caly provide only indirect evidence for or 
against the assumption of independence. Us- 
ing such a procedure, assumptions must be 
made not only about the subject's perceptual 
processes but also about his decision proc- 
esses, Predictions may differ depending upon 
the decision rule assumed, and therefore good 
prediction in any given study is not compelling 
evidence for independence. Thus, two studies 
were performed dealing directly with the two 
hypotheses in question. One provides further 
evidence for the Bayesian model, as well. 


Two Investigations Aimed at Testing the 


Hypotheses 


The first of these studies (Doherty, Keeley 
& Norton, 1971) tested a deduction from the 
clarity hypothesis. This study had operations, 
on both the independent variable and depen- 
dent variable sides, aimed at attenuating the 
subject’s tendency to make the stimulus error. 
Landolt rings were used because they are 
relatively nonmeaningful and single featured, 
thus not susceptible to “filling-in” by subjects 
on the basis of redundant information. An 
additional operation on the stimulus side in- 
volved physically degrading 50% of the stim- 
uli by randomly masking the stimuli on half of 
the trials such that the subject could see only 
part of a Landolt ring- Thus the subject 


ld not have been surprised when he saw 
n argued that the 


nguage system might enhance the 
i em solve; thus sub- 


d the Landolt rings drew pic- 


j who viewe 
die rather than respond 


tures O 
verbally- ; 
saved their reproduce d9 © í 
dee a that which the first subjects had 
been presented. 


decision-mak g t 
xit f reproductions, s 


bam . e basis of all the draw- 
decisions made 9" - 
ings of a subject on each trial could be € 


IDENTIFICATION OF VISUAL STIMULI 


151 


pared with an equal number of first-observa- 
tion drawings, second-observation drawings, 
etc., from those trials. Thus, the number of 
reproductions was held constant as the order 
of the observation (first, second, third, and 
fifth) varied. Given that a drawing is 
as veridical a representation of the state 
of the subject’s sensorium as à verbal re- 
sponse, then the clarity hypothesis predicts 
that decisions based on drawings from obser- 
vations later in a trial would be more accurate 
than decisions based on drawings from obser- 
vations earlier in the trial. The fact that sub- 

jects had to look away and draw a response 

should not make any great difference, other- 

wise the clarity interpretation would be lim- 

ited to the situation in which a subject is 

tachistoscopically presented repeated oppor- 

tunities to observe, but only so long as he is 

looking into that tachistoscope. Twenty-one 

Stage IT subjects made decisions based on 

drawings from 3 Stage I subjects. The data 

from 2 of the 3 Stage I subjects ran counter 

to the clarity predictions, with no systematic 

increases in accuracy as à function of the or- 

der of the observation. The third subject 

seemed to be unable to avoid the stimulus 

error. His drawings showed a remarkable 

perseveration; he drew successive, complete 

Landolt rings even though the ring being 

drawn did not correspond to the one he was 

being presented. 

This study was interpreted as being a flat 
rejection of the clarity hypothesis, but the 
rather elaborate technques aimed at attenu- 
ating the stimulus error permitted the collec- 
tion of only a very small amount of data, even 
though the Stage I subjects served for 10 
hours each after pretraining of several hours. 

A complementary study (Keeley & Doherty, 
1971b) provided a further test of the Bayesian 
model with equal prior probabilities, and also 
a rather direct test of the hypothesis of per- 
ceptual independence. If successive observa- 
tions are independent, then the order in which 
these observations appear should be irrelevant 
to the final decision. In the study under con- 
sideration, many sequences of stimuli had ob- 
jectively inconsistent information. The stimu- 
lus forms A. T; and U were used, and the sub- 
ject would have one of these presented on & 


] 152 


one-look trial But the multiple-observation 
trials consisted not only of the sequences 
AAA, TTT, and UUU but also sequences such 
as AAT, ATA, and TAA, but the subject was 
required to make a single-letter response. 
Three-observation trials corresponding to all 
possible combinations of A, T, and U, except 
the sequence ATU, were presented to sub- 
jects. The decisions made by subjects speak 
to the question of independence by providing 
answers to two questions. First, is there any 
consistent effect due to the locus of the ob- 
jectively inconsistent stimulus in the se- 
quence? Second, does the formal model as- 
suming independence, that is, Bayes’ rule, 
predict the subject’s multiple-observation per- 
formance well? Collapsing across sessions, 
subjects, and specific inconsistent letter, the 
hit rates for sequences with inconsistent letter 
first, second, and third were 55, .54, and .54, 
respectively. The F ratio for order was 1.26 
(df — 2 and 10). The hit rate for two sub- 
= jects decreased slightly as the inconsistent 
_ letter shifted from first to third position in 
E the sequence, one increased then decreased, 


TABLE 1 


EMPIRICAL (Emp) AND PREDICTED (PRE) PERCENTAGES 
OF Eact RESPONSE To THE NINE SrIMULU& 
COMBINATIONS, AVERAGED OVER Sunjecrs, 
AND AVERAGED OVER ORDERS or 
EACH COMBINATION 


T m = 
Responses | Emp | Pre Emp | Pre Emp Pre 
AAA TEF UUU 
a 72 72 16 15 14 17 
t 14 13 71 70 13 13 
14 14 12 15 73 70 
AAT TTU UUA 
a 50 56 16 18 28 2 
t 16 15 51 52 14 15 
34 2 33 30 58 4 
AAU TTA UUT 
a 53 56 31 30 16 19 
t 28 28 54 53 28 27 
u | 19 16 15 16 57 54 
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the other three showed virtually identical hit 
rates for the three loci. 1 

When the single-observation data of this 
study are used to predict womens 
tion "performance, the same picture as in t e 
earlier studies with equal a priori probabilities 
emerges. Not only are the overall hit | 
predicted well, but the overall pattern of " 
sponding by each individual subject is € 
dicted quite accurately. The number of d 
parisons in the multiple-observation oe 
precludes detailed presentation of the b. 
but Table 1 provides the response pattern : 
each stimulus combination, averaged w 
subjects. This study thus provides not om 
a very stringent test of, and support for, i 
model assuming perceptual independence ine 
also rather direct support for the indepen 
dence hypothesis. 


Additional Evidence 


Ulehla, Halpern, and Cerf (1968) and 
Halpern and Ulehla (1970) also pe 
repetition experiments, and interpreted the! 
results in a framework closely related to the 
model presented above, that is, signal detec’ 
tion theory, thus supporting the assumption 0 
independence. 

The research employing simultaneous pres 
entations of gtaphemes provides the final Ed 
dence for the independence hypothesis. EU. 
sen and Lappin (1965) and Keeley an 
Doherty (1968, Experiment 11), for example: 
have found growth functions for simultaneous 
presentations similar to those found with suc 
Cessive. The results of these parallel process 
ing investigations are interpreted in terms 0 
independent perceptual channels that provide 
independent Opportunities to observe. Thus, 
results from two similar methods of providing 
multiple opportunities to observe, simultane- 
ous and successive Presentations, can both be 


, 


obvious way in which the clarity hypothesis 


would predict growth functions for simultane- 
ous presentations, 


Coxcrusrox 


Considering al of the evidence, the authors 
conclude that the clarity hypothesis cannot be 


it ee ees hy: 


a 
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considered a general hypothesis accounting 
for the visual repetition effect. The case for 
perceptual independence seems, for simple 
stimuli in situations comparable to the ones 
employed, to be a strong one. The hypothesis 
that subjects aggregate the perceptual evidence 
optimally, by a process that can be described 
by Bayes’ rule, seems established for equally 
probable stimuli. 

There are several additional generaliza- 
tions of interest. First, the demonstration that 
successive percepts are independent permits 
the continued use of successive presentations 
as a parity condition in investigations of the 
parallel processing hypothesis, provided the 
investigator is willing to assume that the deci- 
sion rule used with simultaneous input is the 
same as with successive. Second, independence 
assured, perceptual experiments such as those 
used by the present investigators are defensi- 
ble procedures for investigating decision 
processes. However, the authors believe that 
experiments like the ones performed in our 
laboratories are inefficient vehicles for investi- 
gating decision processes. 

In a final analysis of the two competing 
theoretical positions that this article ad- 
dresses, the stance adopted by the authors 
seems to be more in agreement with the data, 
the model proposed is a heuristic one, and the 
model proposed seems to represent a more 
parsimonious approach to the explanation of 
the repetition effect. The clarity hypothesis 
“explains” only those experiments designed to 
test it—and these are all similar. It does not 
relate a diverse set of psychological phenom- 
ena. On the other hand, the Bayesian model 
relates the repetition effect to a variety of 
other psychological phenomena, most obvi- 
ously those addressed by statistical decision 
theory. Given the emphasis in contemporary 
perception on formal, quantitative models of 
perceptual processes, the demonstration of in- 
dependence and the application of the Bay- 
esian model also relate the empirical repeti- 
tion effect to general perceptual theorizing. 
Finally, conceptualizing the repetition ones 
jn terms of decision making or problem solv- 
the tradition of perceptual theories, 
? «unconscious inference" to 
«perception is a kind of 


ing is in 
from Helmholtz 
Gregory’s (1970) 
problem-solving. 
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RAPID EYE MOVEMENTS AND VISUAL IMAGERY 
DURING SLEEP* 
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A number of early findings supported the notion that there is a correspondence 
between eye movements and the visual imagery of dreams. Subsequent studies, 


however, yielded contradictory results. 


It is suggested that eye movements 


might occasionally be related to the visual imagery of dreams but that the 
notion of a constant isomorphic relationship between the two is untenable. It 
is also noted that rapid eye movement (REM) bursts might correspond in 
other ways to dream content, that is, as an integral and parallel part of the 
total picture of Stage 1 REM activation. 


Although dreaming has held long-standing 
fascination for philosophers and scientists it 
was not until the discovery of periodic rapid 
eye movements (REMs) by Aserinsky and 
Kleitman (1953, 1955) that systematic re- 
search into the area burgeoned into a full- 
fledged enterprise. It was found that REMs 
occurred in conjunction with an electroen- 
cephalograph (EEG) pattern of random, fast, 
low-voltage waves (Stage 1 sleep) and that 
they occurred systematically throughout the 
night in approximately 90-minute cycles (De- 
ment & Kleitman, 1957a, 1957b). 

It should be noted that in 1892 Ladd sug- 
gested that when we dream our eyes move in 
much the same fashion as they do in the wak- 
ing state, while when we are not dreaming our 
eyes remain quiescent. Investigators were then 
able to test this intriguing notion by awaken- 
ing subjects while they were in the midst of 
REM periods and asking them what had been 
going through their minds. Using this pro- 
cedure, a number of researchers (Dement, 

1962; Goodenough, Lewis, 


1955; Foulkes, 
Shapiro, Jaret, & Sleser, 1965; Goodenough, 


Shapiro, Holden, & Steinschriber, 1959; Hob- 
son, Goldfrank, & Snyder, 1965; Rechtschaf- 
fen, Verdone, & Wheaton, 1963; Wolpert & 
Trosman, 1958) obtained 69% 88% dream 
recall from REM periods. The discrepancies 
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in amount of recall from study to study can 
in large part be accounted for by differing 
criteria for designating a report as a dream 
(e.g, a brief image versus a complete co- 
herent account), differing methods of awaken- 
ing (abrupt versus gradual), and individual 
differences in ability to recall dreams. 

At the same time a number of studies con- 
cerned with the question of whether or not 
REMs themselves were related to the visual 
imagery of dreams were launched. Tf a rela- 
tionship between REMs and visual imagery 
could be demonstrated, it would serve to 
strengthen the notion that dreams (or at least 
visual dreams) occur during REM periods and 
not at other times and would enhance the pos- 
sibility of using REM sleep as an “objective” 
indicant of dreaming. This would make such 
long-standing questions—How often do we 
dream? How long are our dreams? When in 
the night do we dream? Are there age and 
sex differences in amount of dreaming?— 
amenable to empirical investigation. 

Investigations by Dement and Kleitman 
(1957), Dement and Wolpert (1958), and 
Roffwarg, Dement, Muzio, and Fisher (1962) 
seemed to lend strong support to the notion 
that REMs correspond to the visual imagery 
of dreams. All of these studies involved awak- 
ening subjects after distinctive bursts of eye 
movements (horizontal, vertical, etc.) and an 
examination of content just prior to the 
awakening. Roffwarg et al. (1962) went even 
further; they attempted to predict the nature 
of the eye movements on the basis of the 
dream content. When dream recall was rated 
as vivid by the subjects they found that the 
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experimenter was able to predict the direction 
of the eye movements throughout the dream 
with approximately 80% accuracy. For ex- 
ample, Subject 7 reported: 


Right near the end of the dream I was walking up 
the back stairs of an old house. I was holding a cat 
in my arms... I walked up as a dancer would, 
holding my head high, and I glanced up at every 
step I took. [There were] five or six [steps]. I 
reached the head of the stairs and I walked straight 
Over to a group of People about to begin a circle 
dance . . . I looked straight ahead at the person 
across from me. Then I woke up [Roffwarg et al., 
1962, p. 239]. 


In this instance the experimenter correctly 
predicted five vertical upward eye movements 
as the dreamer walked up the steps and a few 
horizontal eye movements when she reached 
the top. The authors attributed instances of 
deficiencies in prediction to the experimenter's 
inability to master the spatial orientation of 
the dreamer or the experimenter’s misinterpre- 
tation of parts of the dreamer’s reports, Other 
Studies (Berger & Oswald, 1962; Kamiya ? 
i a positive relationship 
of the dreamer in the 


of his eye movements 
also supported the relationship notion. 
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ence to dream content. Another study (Offen- 
krantz & Wolpert, 1963) also reported that a 
single congenitally blind subject had dreams 
devoid of both visual imagery and REMs. 
Almost at the same time as the REM 
visual imagery relationship notion was being 
advanced, new findings suggested that REM 
sleep was not the sole repository of dreams. 
By awakening subjects in the midst of non- 
REM (NREM) sleep, a number of investi- 
gators (Foulkes, 1962, 1967: Goodenough et 
al., 1959; Rechtschaffen et al., 1963) were 
able to obtain dream recall, albeit the per- 
centage of recall was somewhat less than that 
obtained from REM periods, ranging from 
23% to 54%. (The variability in NREM re- 
call might be a function of similar factors as 
those effecting amount of REM period ei 
call.) Although it was noted that in genera 
NREM content is less vivid and involves less 
elaborate imagery and emotionality (Recht- 
schaffen et al., 1963), there seems to be little 
question that visual dreams can and do = 
during NREM sleep, These findings suggeste 
that if there is a relationship between REMS 
and visual imagery in dreams it is not a con- 
stant one. ` 
In addition, a number of recent studies 
have reported results that are in contradiction 
to those of the earlier studies and the REM 
visual imagery relationship notion, Amadeo 
and Gomez (1966) and Gross, Byrne, and 
Fisher (1965) were able to demonstrate the 
existence of REMs during Stage 1 sleep in the 
congenitally blind by use of mechanical 
rather than electrica] measures. Fishbein, 
Schaumburg, and Weitzman (1966) found 


that REMs occurred in kittens reared in dark- 
ness with no 
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Jouvet, 1963), the cerebral cortex being neces- 
sary for complex pattern vision, also tend to 
cast doubt on the notion of a constant iso- 
morphic relationship between REMs and the 
visual imagery of dreams. 

Perhaps the most weighty evidence against 
the relationship notion is found in the work of 
Jacobs, Feldman, and Bender. They studied 
eight subjects over a total of 20 nights of 
sleep and monitored their eye movements by 
DC* electro-oculograms (EOGs), as well as 
visual inspection of the position of the eyes 
under closed lids. Subjects were awakened 
from 41 of the 71 REM periods recorded. 
Awakenings followed either bursts of eye 
movements or ocular quiescence, and dream 
narratives following the awakenings were 
graded according to the clarity with which the 
subject reported the last few events of the 
dream action. They found that only occa- 
sionally did the eye movements match the 
action of the dreams. Generally, the move- 
ments of the eyes did not match dream nar- 
ratives, but rather, in spite of a great deal of 
variability in the content, there was a cer- 
tain amount of consistency in the percentage 
of types of eye movements across all REM 
periods. The authors also noted that unlike 
waking eye movements, those occurring dur- 
ing REM sleep were torsional or oblique. 

'The question then is where does the REM 
visual imagery relationship notion stand, given 
this apparent contradictory data. Antrobus, 
Dement, and Fisher (1964) found that non- 
recallers (people who have difficulty in re- 
membering their dreams) have significantly 
more REMs (209) than recallers (1356). 
Noting that Luborsky, Blinder, and Mack- 
worth (1963) found that subjects looked away 
from threatening aspects of pictures and An- 
trobus, Antrobus, and Singer (1964) found 
that subjects tried to “look away" from 
imagined events when they were asked to sup- 
press them, the authors suggested that non- 
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recallers might have more eye movements than 
recallers because they are looking away from 
frightening or threatening aspects of their 
dreams. While this interpretation might ex- 
plain some of the lack of correspondence be- 
tween REMs and visual imagery found by 
Jacobs et al. (see Footnote 5), that is, some 
subjects might at times try to “look away” 
from the imagery of their dreams, it is un- 
likely that it accounts for the entire dis- 
crepancy. 

In a study of respiration patterns, Aserin- 
sky (1965) advanced the notion that a neuro- 
physiological mechanism might be responsible 
ior both REM bursts and associated respira- 
tion rate increase. He noted that there is a 
periodicity in respiration rate change linked 
with REM bursts and that the REM bursts 
themselves are accompanied by increased oc- 
cipital alpha rhythm, an occurrence that is 
counter to the reduction of alpha rhythm 
usually found as a concomitant to visual im- 
agery in the waking state. The findings of 
Spreng, Johnson, and Lubin (1968) that 
REM-burst rate is consistent within subjects 
from epoch to epoch and night to night, that 
there is a consistent individual subject bias in 
eye movement direction, and that there are 
correlations between REM-burst time and 
autonomic activity also tend to point to a 
neurophysiological or neurochemical mecha- 
nism underlying the REMs themselves. 

In sum then, the initial hypothesis of a 
constant isomorphic relationship between 
REMs and visual imagery seems to be un- 
tenable, although it is quite possible that from 
time to time eye movements and the visual 
imagery of dreams might be related. This does 
not mean, however, that REM bursts do not 
correspond in some other ways to dream con- 
tent. The findings that REM density is posi- 
tively related to such dream attributes as 
bizarreness (Goodenough et al., 1965; Ver- 
done, 1965), vividness (Verdone, 1965), emo- 
tionality (Karacan, Goodenough, Shapiro, & 
Starker, 1966; Verdone, 1965), aggression 
(Karacan et al., 1966), and intensity (Pivik & 
Foulkes, 1966) suggest the possibility that 
Stage 1 dreams and the eye movements that 
accompany them are integral and parallel 
parts of the total picture of activation during 
Stage 1 REM sleep. 
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Cronbach and Furby estimated linear combinations of varia 
ents. The more conventional least squares esti- 


a unit should be used for this purpose. The two 
a for estimating true gain, but for estimating 


squares estimators of their compon: 
mator of the linear combination as 
procedures produce the same formul 


ables by combining least. 


true residual gain the procedure advocated here is more precise. 


Lord (1956, 1958, 1963) and McNemar 
(1958) obtained a least squares estimator of 
the true gain, G — Y — Y, using the fallible 
values, x and y. Cronbach and Furby (1970) 
extended the Lord-McNemar approach by 
using additional variables, w and z, to obtain 
a more precise estimator: 


G = byw + boy + buio + bas, [1] 


where w and 2 represent one or more supple- 
mentary measures of the individual's initial 
and final status. The regression weights, bi, 
bz, ba, and by, are chosen to minimize the vari- 
ance of the errors of estimate, G — G, and 
hence they maximize the estimator’s precision : 


V = Z(G —G)? 
= X(G — bw — bey — byw — biz)’. [2] 


This variance is minimized by finding the 
partial derivatives of V with respect to the 
regression weights, setting these partial de- 
rivatives equal to zero, and solving for the 
weights. This estimator of the true 
be designated G/xyws. Similarly, 
an be estimated using 


Cronbach and Furby 


regression 
gain can 
true X and true x 
X/xyws and Y/xyws. 
showed 


[3] 


estimator of the true 
er by estimating the 


G/xyws = V/xyws — X/axywe. 


Hence the least squares 
gain can be found eith 
——— 
age = ee J. Cron- 
1 Rodney W. Skager, James L. Ross, Lee J 
ack, Wilinen H. Angoff, and William B. Schrader 
jade helpful comments on carlier drafts of this paper, 
ehe they do not necessarily agree fully with the 
present version. : 
: ? Requests for reprints sh 


O'Connor, Jt; who is now at the : 
Studies and Services, Educationa 


Princeton, New Jersey 08540. 


ould be sent to Edward F. 
t the Division of Analytical 
l Testing Service, 


true gain as a unit or by estimating true X and 
true. Y separately and subtracting X/xyws 
from V/xyws. 

Cronbach and Furby (1970) estimated the 
true residual, F-X = Y — ByxX, as a unit, 
using a conventional regression equation 
(Equation 24) : 


BOS 
F-X = bax + by + brw + bs. [4] 


So far, the argument is sound and internally 
consistent. A question is to be raised, however, 
when the residual is formed by partialing out 
both X and W. The true residual in this case is 


Y-XW = Y — BxX — ByW. 
Instead of estimating Y-XW as a unit, they 
used P-XIf/, a combination of estimated true 
scores: 

[5] 
where f/£KW is the least squares estimator of 
Y based on X/xyws and W/xyws (Cronbach 
& Furby, 1970, p. 77 and Errata). 

-£W is the least squares estimator of 
Y-XW, that is, true Y after estimated true X 
and estimated true IV’ have been partialed out: 


y-XW = Y — BX — B&W. [6] 
However an investigator would like to know 


Y- XIW, that is, true F after true X and true 
W have been partialed out: 


Y-NW = Y — BxX — ByW 


-ZW = f/xyes — Y/XW, 


[7] 
Y-XIW is the value that he would have if w, 
x, and y were perfectly reliable. The least 


oS 


squares estimator of Y- XW is Y-XW: 


Y-XW = bx + boy + buw + be [8] 


159 


That P-XW is not equivalent to the more 
f OX 


appropriate Y-XW can be shown by a simple 
_ example. Assume that ry, = 1, ray = Tay = 0, 
and rz, rz, and ray are not equal to zero. 


Y-XW would equal y, while f-X1 would 
a equal y minus some function of x, w, and z 
.. (O'Connor, 1972). 
—. Tt is the writer's understanding that Cron- 
bach and Furby now accept Equations 7 and 8 
» the appropriate way to define and estimate 
ue residual gain for individuals (L. J. Cron- 
_ bach and L. Furby, personal communication, 
March 1971) Cronbach and Furby suggest 
t for the convenience of the readers, this 
paper should mention two points. First, in 
. Formula 14, page 71 of the original article, 
r should replace p yy». In addition, one of 
errata listed on page 218 of the September 1970 
Psychological Bulletin should be disregarded, 
. The statement that in Equation 21, Y should 
place X inadvertently duplicated a correc- 


Y we dio Ls TN ^ p S 
Too -~ EDWARD F. O'CONNOR 


tion that already had been made. The equation 
is correct as it appears in the original article. 
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population trends, 
among men living in 
marginal increase in su 
are removed. 
normal populations 


birth ranks in relevant populations, (b) ti 
(c) the parents' re 


different birth ranks, 
of different birth ranks. 


At this point in time a good case could be 
made that still another review of the effects of 
p order would be, to say the least, re- 
ae The present article, in fact, is con- 
4 erably indebted to reviews and bibliog- 
aphies of the subject by Chen and Cobb 
(1960), Schachter (1959, 1963), Clausen 
Sos, Warren (1966), Altus (1967), and 

iley (1969). However, a new evaluation is 
E necessary both by the recent avail- 
ability of a wide range of previously unre- 
Ported data showing essentially negative find- 
Ings, and by the apparent validity of recently 
Taised hypotheses about potential sources of 
bias arising from long-term population trends. 

he general conclusion reached is that for 
people living in the United States in the mid- 
dle 1960s there is almost no evidence of any 


birth order effects among men, and that these 


effects increase only marginally when restric- 
removed. This 


tions on time, place, and sex are 
conclusion is based on data from both psychi- 
atric and normal populations that are ex- 
amined in three ways. One involves the com- 
Parison of the prevalence of particular birth 


ts should be sent to Carmi 
Schooler, National Institute of Mental Health, Lab- 
Oratory of Socio-Environmental Studies, Building 10, 
Room 3D41, Bethesda, Maryland 20014. 


1 Requests for reprin 


which takes into account previously reported 
and unreported data and recently hypothesized biases 
reveals almost no reliable evidence 

the United Stat 
ch evidence when such restrictions on time, place, 
This conclusion is based on 
examined by comparing 


arising from long-term 
for birth order effects 
and only a 
and sex 
data from both psychiatric and 
(a) the prevalence of particular 
he characteristics of individuals of 
ports of their treatment of children 


ranks in theoretically relevant subpopulations; 
the second involves the direct comparison of 
relevant characteristics of individuals of dif- 
ferent birth ranks; while the third evaluates a 
potentially major cause of birth rank differ- 
ences by comparing parents' reports of their 
treatment of children of different birth ranks. 


PREVALENCE OF DIFFERENT BmrH RANKS 


Psychiatric Populations 

A high proportion of the studies of the 
prevalence of different birth ranks among psy- 
chiatric populations have centered on schizo- 
phrenia. Recently two papers appeared in the 
same issue of the British Journal of Psy- 
chiatry which, unbeknown to their authors, 
provided a striking confirmation of each other. 
In one, Erlenmeyer-Kimling, van den Bosch, 
and Denham (1969)—after reviewing the data — 
from four large studies of birth order and 
schizophrenia—observed: 
. . does appear consistently . - - in the 
four Western samples of both sexes. Patients from 


sibship sizes 2-3 tend to be earlier-born than patients 
from sizes 5 or greater in the same sample . . - 


[p. 6691. 


In the other article, Hare and Price (1969) 
pointed out, in discussing biases in birth rank 


one feature . 
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created by changes in family size and birth 
rate: 


Changes in the birth rate of a population may be the 
result of changes in the number of families started 
or of changes in the size of completed families . . . 
An increase in the number of families started will re- 
sult in an Over-representation of early birth ranks 
for every sibship size. A decrease in family size will 
result in an Over-representation of early birth ranks 
in small sibships [p. 647]. 


In other words, (a) in a population where 
there has been a long-term trend toward a 
greater number of new families being started 
each year than in the previous year, there 
should be more firstborn than last-born in- 
dividuals; (b) in a population where the 
average family size is decreasing so that the 
number of large families (i.e., more than five 
children) completed each year is smaller than 
the number of large families completed the 
year before, there should be more last-born 
than firstborn individuals from large families, 
Hare and Price (1969) supported their pre- 
dictions both by their analyses of the birth 
ranks of all Scottish children who were 11 
years old in 1947, and of a random sample 
taken by Kohn and Schooler in 1964 of 3,101 
employed males in the United States, Given 
these validations of Price and Hare's predic- 
tions on large samples from different popula- 
tions, it is not surprising that Erlenmeyer- 


Kimling et al. (1969), although unaware of 
the cause found that 


a trend toward later birth orders with increasing 
sibship size is about as likely to be found in samples 
of nonschizophrenic subjects as in samples of schizo- 
Phrenic patients, Such a trend is the sole aspect of 
the birth order data . . . that fairly consistently 
describes the schizophrenic patients [p, 670]. ° 


The present article Provides qualified sup- 
port for the obvious hypothesis that all of 
the previously reported findings of relation. 
Ships between birth order and Schizophrenia 
stem from the types of biases described by 
Price and Hare (1969) that are the results of 
long-range trends toward an increase in the 
number of families started and a decrease in 
family size. Tt does this by supplementing the 
data presented by Erlenmeyer-Kimling et a]. 
with a reanalysis of data from other previously 
published studies, and with presentation of 
new data made available from several sources, 
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The relevant data, the sources of the samples, 
and the nature of the populations studies are 
presented in Tables 1 and 2. These tables con- 
tain all studies that could be found which 
were based on firm sampling criteria, and 
where it was possible families were classified 
into small (2-4 children) and large (5+ chil- 
dren) groups. 

As had been pointed out by several authors 
(Chen & Cobb, 1960; Gregory, 1958; 
Schooler, 1961), other things being equal: 


in any population sample from which “only” children 
are excluded, the ratio of the number of eldest to 
the number of youngest children should be precisely 
one, subject only to sampling variation. This is be- 
Cause each sibship of size two or greater has both 
an eldest and a youngest child [Chen & Cobb, 1960, 


p. 532]. 

That other things are not equal is shown by 
the fact that in 10 out of 12 studies, the 
Proportion of firstborn to last-born individuals 
is greater in Small families than in large 
families. This is also the case in 17 out of 
20 of the analyses that could be performed in 
the 10 studies where the data allowed separate 
analyses by sex. This same finding also holds 
in two occasions where the break betwee? 
smali and large families was made at four 
rather than at five children (Schooler, 1961; 
Lee, Pollin, Ladusky, & Perlin, cited in 
Schooler, 1961), and in one study where the 
data were presented in terms of sibship halves 
(Farina, Barry, & Garmezy, 1963).2 Table 2 
—which contains data from non-American 
Sources—reveals that trends in Japan, 
England, and Canada also follow the same 
general pattern as the United States, The only 
findings counter to these general trends are 
reported by Sundararaj and Rao (1966) for 


schizophrenic patients in nonindustrial Banga- 
lore, India, 


*A similar finding occurs in the data collected by 
Solomon and Nuttall (1967). The proportion of first- 
borns to last-borns from families of 2-4 sibs is 4.158 
and from famili i 
however, Was a selective one. They noted, *We made 
a deliberate effort to Secure a high proportion al 
younger, first admission patients . . .” and two-thirds 
9f their patients came from hospitals which “have 
a disproportionate number of upper-social-class pa- 
tients.” As is Seen in a later section of the paper; 
Such selectivity in terms of class and age would bias 
the results toward an overrepresentation of 
firstborn sibs. 


j 
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TABLE 1 
E Data, Sources OF SAMPLES, AND NATURE OF THE POPULATIONS: AMERICAN STUDIES 
| | = - 
Family size 
à on z | 
Source feats || Sampling procedure Bok | Total Male Female 
24 5+ 2-4 5+ 2-4 s+ 
S " ET 
chooler (1964). 1942-49 120 55 59 28 61 27 
Last born| 148 67 51 10 97 48 
phrenre dae nares shorn | g | gan | gas | 1474 | 629 | 563 
- , no organic involve- born 
h, arry & ment. " 
A Try & Barry (1967)| 1942-62 born 195 50 70 15 125 35 
born| 168 d7 54 30 114 58 
Tie Ine Firstborn | , 46, sis | 1296 385 110 | .603 
ive born 
of scl 
Mi 
alberg (1940) 1930-35 87 39 — = — — 
88 5; -— — — — 
l SESS HG 684 = — — — 
En and Last born 
Prlenmeyer-Kimii a 
"La "r-Kimling | 1934- Consecutive a Firstborn 121 42 70 24 51 8 
a etal, (1969) Li 34-36 on. cutive! iren pu a En 2 cs 35 uj 
0 in New York 
with sehiz Firstborn | (seo | .g24 | 1.944 | .800 | .962 | .857 
diagnosis v Last born 
i 
1 Eden; 
meyer- Kimli Firs 3 60 20 
eta imling | 1964 Firstborn 143 34 83 14 2 
al. (1999 "E E Lastborn| 107 12 49 18 58 24 
Firstborn | 4336 | .810 | 1.604 | .777 1,034 | .833 
Eigl Last born | 
"Ight-hossi 
lahore pit 1963-64 F 93 25 48 | 10 5 15 
(1966). Lastborn| — 73 37 36 18 37 19 
f y Puebem| j.274 | we | naas | -558 1216 | .789 
hospital, equall dl ad 
vided between male 
Totaj and female. 
Firstborn | 759 245 330 91 342 115 
Last born | 673 351 226 124 359 170 
aN 1127 | .698 | 1460 | .734 .953 | .676 
pm —— 
* Family size classifications in the originol article were 2-3'and 4+; the data were regrouped for the present table, 
Y 


It is Possible, however, that another—albeit 


prd less powerful—birth order effect exists. 
f we examine the total numbers of firstborn 
and last-born women in the American studies 


able 1) in which large families are defined 
more children, 


va those consisting of five or 
the proportion of firstborn to last-born women 
small families (four or less) is less than 


One (.953) and significantly less than the pro- 
Jast-born men in fami- 


Portion of firstborn to : 
les of the same size (1.460) QË = 13.49, df 
=1, p< 001)2 It is possible, then, that in 
Rs Pia 


3 — d, the English sample collected 
By Ems the other a (1969) shows more last-born than 
firstborn Anis Hum families of less than four, al- 


k 


this population last-born women from small 
families are in fact to some slight extent over- 
represented among hospitalized schizophrenics. 
Interestingly, the Japanese sample gathered in 
1958 shows a similar significant trend. 

The data on the relationship between birth 
order and hospitalization for psychiatric rea- 
sons other than schizophrenia are even less 
impressive than those for schizophrenia. 
Gregory (1959) in a study of 1,000 consecu- 
tive admissions to a Canadian mental hos- 
pital between 1954 and 1958 found no sig- 
nificant differences in the birth ranks of 


though the proportion of firstborn to last born among 
men is not significantly less than that among women. 
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TABLE 2 
NE 3 POPU is: NON-AMERICAD 
Data, Sources oF SAMPLES, AND NATURE OF THE Popu LATIONS n 
Family size 
Female 
3 Birth Male eiiis 
Source SU Sampling procedure order sud 
?4 | st | 24 | se | 24 | 5+ 
Canadian 
Gi y (1959) 1954-58 Firstborn 55 28 — Ee Mee — 
ny born 1906-35 | Last born| 64.5 38 = 
admitted at D = 
st once to Ontario Firstborn 853 734 EN -— p = 
Hospital, London, Last born| ^?" j ! 
Canada, 
English 
31 
: B 136.5 E 
Granville-Grossman | 1942-62 | An inpatients over 16 | Firsthorn | 229.5 48.5 13 | Ts i24 B 
(1966) Years of age dis- Lastborn| 241 71 117 : 
te Sed from Mauds- Erst 1.101 1.00 
sley and Bethlem irstborn = .438 E 
Royal Hospitals diag- | Tas p> | .952 | .683 | 795 
nosed schizophrenic, 183 34 
Hare & Price 1958-66 | All cases attending Firstborn | 368 74 185 E 173 55 
(1966) Bethlem and Mauds- Last born| 384 112 211 5 
Y Hospitals and a 058 618 
charged during perio, ü 4 7 1.05: 
sampled. -958 «661 877 714 
pee». 
Japanese 
4 
Caudill & Schooler | 1958 Consecutive admissions Firstborn 39 11 21 7 H 11 
(1969) HospHapanese mental |Last born] 39 21 14 10 5 
hospitals given schizo- 364 
Phrenic diagnoses, 1.219 504 1.50 70 1.00 ” 
} 2 
Unpublished data 1964 Consecutive adm ee 
gathered by to 5 Tok: Bs a 25 1$ 26 15 
Caudillb hospital. i ` J 
phrenic diagnoses, Firsth 806 
3 la 1564 | .677 | 1.655 | i563 | 1.462 
Indian 
N. Sundararaj & 1963-65 | Records of "i 3 
c 1,034 pa- Firs 86 28 ; 
B.S Si R Rao pants admitted to | First fee] ue 129 tH 50 38 e 
azalore Mental , 155 
Spitals selected on Firstborn 24 
the basis of 4 137 
Misses artem 5 | ron | oos | 172 
information, 
I; S Price kindly provided the data o; - d each 
Sex separately, It should be noted that there is some an and Sabi nae for schizophrenics for both the total sample an 
Personal communication; a debt of gratitude js Owed to the Tate Wilkins, Taglish formi 
“liam Caudill for Providing this data. 
manic-depressive, psychoneurotic. 


personality, and 
Price (1969) exa 
the cases discha: 


alcoholic patie 
mined the bir 


n C7 
are not appreciably different, and are 1 E 
cordance with theoretica] predictions T in 
9n the number of marriages and of births 
the population of England and Wales. that 
Alcoholism jg the behavioral pathology ast 
has been Most frequently linked in the 9) 
to birth rank differences. Schachter (19 , 
found, in his original monograph on the psy 
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chology of affiliation after reanalyzing data 
provided by Bakan (1949), that alcoholics 
were overrepresented among later-born per- 
sons. Gregory (1965), however, has shown 
through analysis of his own data, further 
analyses of Bakan's data, and data provided 
by Smart (1963a, 1963b) that if there are 
any birth order differences among alcoholics 
they are due to an overrepresentation of last- 
borns from large families, a finding that we 
now expect on the basis of the Price and 
Hare (1969) hypothesis. Chen and Cobb 
(1960) summarized data from seven other 
Studies examining the relationship between 
keth order and alcoholism: the ratio of first- 
pe to last-born in these seven studies ranges 

m 1.7 to .6, with no significant overall 
trend observable. 

, These same authors, in discussing supposed 
birth order differences in two other kinds of 
pathological behavior—the excess of juvenile 
delinquency (Glueck & Glueck, 1950; Sletto, 
1934) and anorexia nervosa (Cobb, 1950) in 
the “intermediate position”—cautioned: 


M is not safe to conclude that this is entirely due 
us a effect of intermediate birth order, as is sug- 
Pul * by some authors, . . . for jt might equally be 
an effect of social class acti amily si 

in 5561. social class acting through family size 


Rheumatoid arthritis, the only physical ill- 
2 with a potential psychiatric basis for 
bi ich Chen and Cobb provide data both on 
birth rank and sibship size, also follows the 
Pattern described by Price and Hare of being 
significantly more prevalent among later-born 
than among earlier-born siblings, occurring 
Significantly more frequently among those 
from larger families. Finally, a reexamination 
of previously reported associations. between 
birth order and homosexuality in both males 
(Slater, 1962) and females (Gundlach & 
Riess, 1967) reveals the same pattern of 
there being more firstborn individuals from 
small families and more later borns from large 
families. 

In summary, it would seem that with the 
Possible exception of a slight surplus of last 
borns from small families among hospitalized 
American female schizophrenics, there do not 
Seem to be any differences in the prevalence 
9f different birth ranks among psychiatrically 


165 


abnormal populations that are not explained 
parsimoniously by the Price and Hare (1969) 
hypothesis. 


Normal Populations 


As noted, Price and Hare (1969) supported 
their hypothesis in part with data from a 
national study of the social psychological ef- 
fects of occupational experiences by Kohn and 
Schooler (1969), which involves a representa- 
tive sample of 3,101 males employed in the 
United States in 1964. Further analyses ot] 
that National Occupation Study sample reveal 
that family size is inversely related to the 
level of father's education (r = — 255), and 
the proportional excess of last borns from 
large families is equally great among those 
from working-class and middle-class origins. 
One would expect an overrepresentation of 
last borns among the respondents from work- 
ing-class families which tend to be large, and 
correspondingly, a proportionate overrepre- 
sentation of firstborn children from middle- 
class cone’ d As is shown in Table 3, this 
is the case; It is therefore not surprising that 
since family size has not been controlled in 
many of them, a long series of studies have 
found firstborn individuals to be overrepre- 
sented among populations in which one would 
normally expect to find a high proportion of 
people with middle-class origins: eminent men 
(Ellis, 1904), Rhodes scholars (Apperly, 
1939), people in Who's Who (Jones, 1954), 
university professors (Gini, 1915), psycholo- 
gists (Roe, 1953), and, most importantly, 
college students. JS 
The importance of this latter finding is 
stressed by Schachter (1963) in assessing the 
nature of the effect of birth order on emi- 
nence and achievement. He concluded: ^ 


~The repeated findings of a surplus of first-borns 


among eminent scholars appears to have nothing to 
do with any direct relationship of birth order to 
eminence but is simply a reflection of the fact that 
scholars, eminent or not, derive from a college popu- 
-— C PME 

4 There is also some evidence of a surplus of first- 
borns among those whose fathers completed high 
school among both small and large families, which is 
probably due to the increasing number of people who 
graduate from high school. This would result in a 
trend toward a greater number of families being 
started by high school graduates and hence toward 
a greater number of firstborns from such origins. 
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TABLE 3 


Errects or SociaL Crass DIFFERENCES IN FawiLY 
Size oN THE BIRTH RANK or THEIR MEMBERS 
IN THE NATIONAL Occupation STUDY 


| 


| 
Relive | prs ordo 
CE PN excess of of Beste 
Level of father's | y > | last borns | of frst 
EBES from large | tast borns 
| s | families | 
Not high school | | | 
graduate | 819 | 34.5 1.29 1.17 
High school " 
graduate 323 | 14.9 1.33 1.78 
Note.—x? = 9,259, df = 1, p <.01. 
? Familie h 5 or more. 


» Proportion of last borns to firstborns of 1 


arge families di- 
vided by proportion of last borns to firstborns 


of small families, 


lation in which first- 
[p. 768]. 


His analysis of birth ranks of 4,000 intro- 
ductory Psychology students at the University 
of Minnesota in 1959 and 1961, which takes 
into account both the effects of family size 
and the proportion of firstborns to total births 
in the year the subjects were born, shows a 
predominance of firstborn individuals» Bayer 
(1966), however, in a later study that used a 
sample of 50,000 high school students, and 
then examined the Percentage of students in 


senior college one year after high school grad- 
uation, concluded: 


borns are in marked surplus 


last born are about as likely 
first-born from the same fa 
socioeconomic Position, 
nomic class and e. 
intermediate ordi. 
least likely to 


to go to college as are 
mily size and family 
* +. Within each socioeco- 
ach family size , - those of an 
nal position are consistently the 
attend college [p, 484l. 


the relationship betw 
ollege attendance amon 
males in the National Occy 


When een birth order 
and coll 


although middle- 


enn Vii n 

5 The data used in thi 
part of the study 
(1969) on the soc 
occupational exper 
with 3,101 men re 


s analysis were Collected as 
conducted by Kohn and Schooler 
ial psychological Consequences of 
ience. Interviews were conducted 
Presentative of all men throughout 
employed in civilian occupations. 
Were conducted for us by the 
National Opinion Research Center in the spring and 
summer of 1964, 
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larger families—are significantly underrepre- 
sented. When family size is controlled pe 
are no significant differences among any 0 
the birth ranks, although there is a tendency 
toward overrepresentation of firstborns from 
small families. However, when father’s educa- 
tion is controlled even this tendency dis- 
appears (Table 4). It would thus appear ed 
to say that the overrepresentation of firstbor i 
found by others among such middle-class Ta 
ulations as college students is due to di m 
ences among the social classes in family d 
and birth rate trends and that, in fact, d 
Class of origin should be controlled whenev! 
the effects of birth order are examined. E 
There are, however, several birth order eos 
ings that involve achievements somewhat di 
yond the range of average middle-class d ^ 
viduals, where some attempt has been ma n 
control for the effects of family size. itia 
most recent and impressive of these Hs ae 
study by R. C. Nichols on birth order pie 
intelligence. (cited by Altus, 1967) of st 
National Merit Scholarship finalists whose we 
Scores imply an aptitude “at least ap 
7% of the general population. .. ." *x 
data indicate that within each family size firs : 
born individuals are overrepresented. How 
ever, in evaluating this overrepresentation r 
firstborns, it should be kept in mind that 1 
these students Were 17 years old when oa 
took the test they were born in 1947, which 
was the peak period for the starting of p 
families in our country; fully 43% of M 
babies born that year were firstborn.® If t 
middle class was disproportionately perd 
resented among those starting new fami E 
during this period, Nichols’ findings es 
cease to be impressive, This, in fact, AE 
Seem to be the Case, since there is strone 


evidence ( Grabill, Kiser, & Whelpton, 1958) 
that 


the 1940-1950 Period ars O 
creases in fertility among women under 40 years., 


Y Occupation group 0 lativ 
band the 1940-1959 increase in the cumu“. 
fertilit 


wives 
rate ranged from 53 percent for 


cae wait 1948 


"The percen 
respec- 
high, being 40% and 39%, bows 
Health, Education, an 


NE 
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TABLE 4 


RELATIONSHIP BETWEEN BIRTH ORDER, COLLEGE ATTENDANCE, AND FATHER’S EDUCATION? 


| 


Family size 
Tenanan Euttr santi 2-4 5 
e a | ne ode = 
Respondent's education Respondent's education 
Total V Total N | 
p^ «College | € College % «College | 9o College 
Lower class; < high school Firstborn 301 69.4 | 30.6 141 84.4 15.6 
Middle born| 243 71.6 | 28.4 669 86.2 13.8 
Last born 236 70.8 29.2 142 17.6 
x2 = 3146 5285 
" df = 2; ns 2; ns 
Lou high school and. | Firstborn 179 62.0 38.0 28 35.7 
Middle born 99 53.5) 46.5 116 36.2 
Last born 97 63.9 36.1 20 55.0 
x? 2.6407 x 2.6507 
df = 2; ns df = 2; ns 
————— MET e 


^ Limi "ee "- 
Limited to those cases where father's education is known. 


of $ F p 
ei men to 19 percent for wives of 
rers | . , [pp. 384-385]. 


ee of birth order and scientific attain- 

siete y Datta (1967), using a somewhat 

Se Y population— Westinghouse Talent 
arch entrants—concluded:./ 


A 

on Scent of high scientific aptitude first-borns 

unusual o be overrepresented among young men of 

Breater early scientific attainment but not to any 

attai extent than among young men of lesser 
ainment [p. 158]. 


ee these data are based on young scientists 
© competed in the 1963 Westinghouse 
qun Search and who were born in the mid- 

€ 1940s, it is not surprising that firstborns 
are overrepresented among members of this 
age group—whatever their degree of scientific 
oe Finally, in describing the char- 
fone of stripteasers, Skipper and Mc- 
in n. (1970) noted that of the 35 strippers 
of am sample, 31 (8996) were firstborn, and 

ls ese just 5 were in the only-child category. 
Sie Si noted that 60% of the total sample 
Ed ae the ages of 20 and 30. It 15 
Piso. y safe to assume that some of the 
stript representation of firstborns among 
Sohe easers in this study occurred because 
De Siege of the postwar baby boom did 

ecome scientists when they grew up. 


COMPARISONS OF CHARACTERISTICS OF 
INDIVIDUALS OF DIFFERENT 
BirtH RANKS 


v Although the above evidence casts strong 
doubt on hypotheses predicting differences in 
the incidence of different birth ranks in vari- 
ous populations (e.g., schizophrenics, college 
students), the possibility still exists that birth 
order does have an effect on the characteristics 
of individuals within such population First- 
born schizophrenics may behave differently 
from last-born schizophrenics, and firstborn 


college students differently from last-born 


ones.’ 


— E 
7 Studies in which only-born children were included 
in the firstborn category were excluded from the 
following review; This was done for both theoretical 
and empirical reasons. Only-born children differ from 
firstborns from families of two or more because they 
have never had the experience of having sibs. Looked 
at another way, only-born children can be said to be 
as similar to last-born sibs, who also have never had 
a younger sib, as they are to firstborn sibs, with 
whom they share the characteristic of never having 
b. It also seems plausible to suspect 
that parents who only have one child have distinctly 
different characteristics from those who have more 
than one child. That these theoretical considerations 
can have empirical consequences is shown by the 
fact that in studies where the two types have been 
compared, directly significant differences have 
emerged. /Thus in a partial replication of Schachter’s 


had an older si 
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Psychiatric Populations 


Most of the older data on the effects of 
birth order among pathological populations 
indicate that birth order tends to have 
stronger effects among women than among 
men, and that later-born women tend to be 
sicker than earlier-born women. Schooler 
(1964), in a study based on records of pa- 
tients hospitalized between 1942 and 1949, 
found that “Compared to first-born patients, 
last-born hospitalized female schizophrenics 
apparently have a significantly lower degree 
of social competence [p. 577]” and are more 
likely to have hallucinations, feelings of de- 
personalization, and suicidal tendencies, No 
significant differences were found among men. 

Several studies using behaviorally based 
measures also indicate that later-born hos- 
pitalized female Schizophrenics are also less 
Sociable and possibly sicker than earlier-born 
Ones. Schooler and Scarr (1962) found a 
biserial correlation of .39 ($ < .05, 
tailed) between sociability while awaiting test- 
ing and birth order, subjects in the first half 
of their family sibships being more sociable. 
In a second study which involved Structured 
Observations of patient behavior in the ward 


setting, Schooler and Parkel (1966) con- 
cluded: 


two- 


female schizo 
sibling grou 
found against the wall, les. 


Tf likelihood of recov 
as a characteristic of 
data presented by Fari 
on schizophrenics adm 
State hospitals betwe 
gest that patients w 


ery can be considered 
an individual's illness, 
na et al. (1963), baseq 
itted to North Carolina 
en 1949 and 1954, sug- 
ith many older siblings 
are less likely to recover than are those with 
few older siblings. Furthermore, in their sam- 
ple at least, the female patients had more 
older siblings than did the male patients. How- 
ever, the authors, being aware of the relation- 
ship between family size and social class in 


Nu Ve 


study of affiliation under Stress, Schooler 
(1962) found that among the hospitalized female 
schizophrenics tested, only-born children were the 
least sociable group and firstborns the most sociable. 


and Scarr 


their sample, noted that the relationship be- 
tween birth order and recovery may be a 
spurious one, the actual relationship being be- 
tween social class and recovery. 

Analyses of the effects of birth order (Cau- 
dill & Schooler, 1969) on the recorded symp- 
toms of a non-American sample—658 non- 
organic patients admitted in 1958 to four 
Tokyo mental hospitals—revealed that, in 
terms of birth rank, eldest sons were likely 
both to be more depressed and to act out more 
than were other sons, while eldest daughters 
never showed more symptoms than did women 
of other birth ranks. "E 

Despite the somewhat consistent finding b. 
both the earlier Japanese and American studies 
—that elder daughters among hospitalized fe- 
male schizophrenics apparently show a dea 
Severe pattern of symptoms—our analysis © 
the data from the most recent and most re- 
liable American study of newly admitted hos- 
pitalized schizophrenic patients shows no sig- 
nificant birth order effects among women Or 
men. These data, which were collected for an 
eight-hospital collaborative psychopharmaco- 
logical study conducted by the Psychopharma- 
cology Research Branch of the National Insti- 
tute of Mental Health,’ are based on a sample 
of 480 patients which was designed to provide 
a cross section of Schizophrenics admitted to 
mental hospitals in the eastern United States 
in 1964. The symptom data provided by this 
study are based on psychiatric interviews ad- 
ministered by trained personnel who assessed 
the patients’ responses with the Lorr Inpatient 
Multidimensional Psychiatric Scale (Lorr 
Klett, 1965). Once family size was controlled, 
no significant birth order effects were found 
for any of the symptom factors. Neither were 
there any significant birth order effects 1" 
Ward behavior as rated by nurses on a war 
behavior rating scale, on global assessment © 
the degree of mental illness made by either 
doctors or nurses, on the patients’ prognos!: 

* Eight. hospital collabora, 


of bhenothiazines 
ton, D. C.: N; 


s 
tive study of the eden 
on acute schizophrenia. Ware 
ational Institute of Mental P nag 
hor is indebted to Solomon Gold ro- 
f t y harmacology Research Branch for p ed 
viding the data from this study, which was supp?! 7 
MiNIMH Grants MHO4661, MHO4663, MHO1667: 


es MHO04674, MHO4675, MHO4679, MHO- 


eo — 7S 
ON a 


E. on the actual outcome of their stay in the 
ospital. This total absence of findings for 
newly admitted patients of either sex in the 
United States in the mid-1960s strongly sug- 
s Mat in this country, at that point in 
md d order was not affecting the likeli- 
E n : hospitalization, symptomatology at 
m ne of hospitalization, or outcome once 
pitalized. 


yý 
Normal Populations 


W n an extensive review of the literature 
arren (1966) concluded: 


A ^ 

Rea attention to birth order in its 
Conclusio ip with social behavior, only two or three 
cgi a found substantial support. ES 
met of both sexes are more susceptible to social 
Visio, id are more dependent than later born. 
E ürany women, when apprehensive, desire the 
Wo any of others more strongly than do later-born 

a [p. 47]. 7 


Bue about the certainty of even these con- 
studi ns are raised by two major subsequent 
B d im one by Sampson and Hancock (1967) 

Sa e other by Rosenfeld (1966) 
igh vss and Hancock's study involved 251 
Eun ool students who were tested experi- 
Bent 7 for conformity to group norms and 
and th e Mandler-Sarason Test Anxiety Scale 
ale, M Edwards Personal Preference Sched- 
Nee i es scored for Need Achievement, 
Bund ffiliation, and Need Autonomy. They 
lian ded firstborns had more Need Autonomy 
scan borns, in contradiction to Warren’s 
Sore ) conclusion that firstborns are generally 
firsth dependent. Predicted differences between 
havi orns and later borns im conformity be- 
iwi emerged only after examination of an 
2 Significant interaction ( < .10), which 
to wed that firstborn males conformed more 
ia pressure than did later-born males. 
Dd were no birth order effects at all among 
E es, thus contradicting Warren's conclu- 
E conformity marks firstborns of both 
Bor d In areas in which Warren did not find 
Were efinite birth order differences, but which 
M deed important by other investi- 
order UM and Hancock found no birth 
bel cg at all for Test Anxiety and 
did sh liation. The firstborns in their study 
Ater E greater Need Achievement than did 
orns, but since the authors noted that 
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there were differences among the cells in the 
level of the subjects! fathers' education this 
finding may just reflect the tendency of mid- 
dle-class individuals to be firstborn and to 
have high Need Achievement. 

— The article by Rosenfeld (1966) casts even 
more doubt on the existence of any general 
birth order effects. It is based on five studies, 
each involving over 80 subjects. He noted: 


Preparation of the present report was stimulated by 
two published studies of the relationship between 
ordinal position and projectively assessed need for 
affiliation, each of which claimed support for in- 
compatible hypotheses [p. 461]. 


“He found no differences in Need Affiliation 
among birth ranks as measured by the 
Thematic Apperception Test, either in neutral 
conditions or under conditions of arousal, 
generally negative results in terms of Need 
Achievement, and a mild trend across the 
studies for later borns to show more Test 
Anxiety than firstborns, à tendency which does 
not occur in Sampson and Hancock's (1967) 
studies. Rosenfeld (1966) concluded: 


The many negative and paradoxical findings pre- 
sented... in this report certainly call for qualifica- 
tion of the general propositions that first-born per- 
sons surpass later-born persons in affiliative motiva- 
tion and achievement motivation. ..- The repeated 
contradictions to published findings, in the present 
set of studies, may also have serious implications for 
the tendency for unreplicated positive results to be- 
come published, while negative results tend to remain 


private [p. 478]. 


~ A review of papers, too recent to be included 
in the Warren (1966) summary, shows some 
support of previous birth order hypotheses. 
Thus Moran (1967), in a study in which the 
Marlowe-Crowne Social Desirability scale was 
used to measure need for approval among 348 
introductory psychology students, found that 
firstborn subjects showed higher need for ap- 
proval| study of personality, intelligence,” 
and school achievement among 4,000 English 

rimary school children by Eysenck and Cook- 
son (1969) provided some confirmation of the 
hypothesized greater scholastic ability of first- 
porn children. When the effects of family size 
were controlled, firstborn children did better 
than later-born children in English and mathe- 
matics achievement tests. However, the au- 


thors remained puzzled by this finding since 
4 
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there were no significant birth rank differ- 
ences in reading and verbal reasoning ability 
as well as in the nine other dependent vari- 
ables measured, nearly all of which have been 
hypothesized to be related to birth order: 
grammar school entrance, extraversion, neu- 
roticism, and lying as measured by the 
Eysenck Junior Personality Inventory, paren- 
tal interest and teachers’ ratings of emotional 
stability, perseverance, sociability, and im- 
pulsiveness. ^ 

Similarly, the preponderance of recent 
American studies comparing the experimental 
or psychological test performance of indi- 
viduals of different birth rank, reported dur- 
ing the years since Warren’s (1966) review 
was written, shows either no results or results 
contrary to previous findings./T hus, Rees and 
Palmer (1970) in analyzing mental test per- 
formance of over 1,500 children who were 
the subjects of longitudinal studies, found 
“Once partial correlations controlling for SES 
[socioeconomic status] were computed, neither 
ordinal position nor family size was related 
to test performance [p. 44].?/ Alexander 
(1966), ina study of the relationship between 
birth order and sociometric studies of 1,410 
male high school seniors, found results contra- 


dictory to Schachter's (1963) findings that 
firstborns choose rel 


sons for friends and 
choices and more r 
than later borns. Rhine (1966), testing 128 
grade-school girls with experimentally based 
fferent arousal 


entory to 495 women 
undergraduates and looking for birth order 


differences in Need Achievement, Need Auton- 
omy, and Need Affiliation, etc., found “despite 
the large number of predictions made, very 
few of the differences found proved to be 
statistically reliable [p. 4585]." Farley 
(1967), giving the Mandler-Sarason Test 
Anxiety Scale and the Need Achievement 
Scale of the Edwards Personal Preference 
Schedule to 49 male university students, found 
no significant differences between birth ranks, 
Wolkon and Levinger (1965), citing data 
from three studies where respondents were 
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given the Edwards Personal Preference Pp 
ule, found “None of the 12 separate £ ae 
contrasting scores of first- and later-borns was 
statistically significant. In fact, fewer than 
half were in the predicted direction [p. pe 
Masling (1965), in a sample of 50 male an 
195 female college freshmen, could find no 
difference in the affiliative behavior of first- 
born and later borns as reflected in their P 
quests for roommates. In another sample 0 
153 athletes he could find no relation between 
birth rank and effectiveness, that is, x 
selected for the varsity in group or india 
sports, although such a relationship could ken 
have been predicted on the basis of Schac s 
ter’s (1959) original findings that A 
fighter pilots are more likely to be later us 

Similarly, negative results occur in cd 
analysis of birth order effects in the 3,1 n 
subject representative sample of the Cae y 
cited National Occupation Study. Birth o 
differences were examined by dividing zi 
subjects into the following five groups: su 
born; first half and not firstborn; mid 2 
children in odd-sized families; last half an 
not last born; and last born. In all analyses 
effects of family size were controlled throug? 
covariance and only-born children were em 
cluded. The dependent variables used were 
based on factor analyses of the subjects’ re- 
Sponses in an interview which, on the average, 
lasted 24 hours. The 21 dependent variables 
listed in Figure 1 covered a wide range 9 
values and orientations to self and others, a5 
well as several centrally important measures 
of psychological and intellectual functioning: 
No significant differences were found. This 
lack of findings is, in fact, a record of sorts 
since, given the large number of cases an 
the relative discriminatory power of the de- 
pendent variables, nearly all other analyses 
with this body of data have produced some 
pattern of significant results regardless © 
whether the independent variables represente 
Occupational Conditions, background factors, 
or even such aspects of family structure 25 
family size, intactness of family, and € 
à mother who worked (Kohn, 1969; Kohn 
Schooler, 1969), 

Since the in 


, t 
terviewers gathered data no 
onl. 


Y on the respondent’s occupation but 
on the occupations of his siblings, it als 


i 
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INTELLECTUAL FUNCTIONING 
1. Ideational fle: 
2. Perceptual flexibility 

SELE-CONCEPTION 


self-confidence 
elf-deprecation 
ense of control over fate 
. Anxiety 
s Believ es ideas conform to those of groups to 
which one belongs 
Aa Compulsiveness 
lw ORIENTATIONS 
m Authoritarian conservatism 
Pragmatic morality 
= Trustfulness 
- Receptiveness to change 


EI 


o 
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VALUES FOR SELF 
13. Self-judging values 
14. Self-oriented values 
LIFE GOALS 
15. Pleasure for self rather than truth and benefit- 
ing others 
16. Success rather than aesthetic satisfaction 
JUDGMENTS ABOUT WORK 
17. Emphasize intrinsic qualities of job 
18. Emphasize extrinsic benefits of job 
Use OF LEISURE TIME 
19. Social 
20. Family centered 
21. Intellectually demanding 


Fic. 1. Dependent variables for which no significant birth order effects were found in the 
representative sample of 3,101 employed men in the National Occupation Study. 


ta possible to see whether there were any 
bili order differences in occupational mo- 
lity. This was done by assigning each re- 
hee a score representing the difference 
Mile to the status of his occupation, as mea- 
tions py the Hollingshead ranking of occupa- 
the a (Hollingshead & Redlich, 1958), and 
Beten occupational status of his brothers. 
sane oh of these scores for different birth 
lu crowed no significant differences. This 
oes results, given the size and representa- 
thee S of the sample, casts strong doubt on 
"s i rs of any effect of birth order on 
E evel of occupational attainment in the 
Beneral population. 


DIFFERENCES IN PARENTAL APPROACH TO 
HILDREN or DIFFERENT BIRTH RANKS 


s, Although they do not make much of it, 
àrs, Maccoby, and Levin (1957) found some 
Evidence of significant differences in the ap- 
bred parents took to children of different 
Phe ranks,/T heir evidence resulted from an 
es analysis of the self-reported child- 
Seen at patterns of the parents of American- 
Ne children attending public kindergarten in 

e ind suburb during 1951 and 1952. 
ecl ndings are indicative of a general 
firattrone. toward preferential treatment of 
to Ee 2 childrens parents being more likely 
hancy pleased about a first than later preg- 
in and m continuing to show more interest 
Yard eniency toward their firstborn in both 

ng and discipline!) 
On the other hand, analysis by both Kohn 


and Schooler of data collected by Kohn in, 
1956 on a sample of 174 middle-class and 165 
working-class mothers of 10-year-old children 
revealed no significant patterns of birth order 
effects either in terms of child-rearing values 
or in reported reactions to children's mis- 
behavior (Kohn, 1969; Schooler, 1964). Fur- 
thermore, analysis of the responses of 1,516 
men in the 1964 National Occupation Study 
sample who had children between 3 and 15 
years of age also failed to reveal any differ- 
ences related to birth rank of the child in 
child-rearing values or in the reported display 
of affection or anger. Thus, it would seem 
quite likely that if there were any substantial 
differences in American parents’ approaches to 
children of different birth ranks in the early 
1950s, these differences disappeared by the 
mid-1960s.i 


DISCUSSION 


; The present article has attempted to survey 
the relationships between birth order and 
various normal and abnormal psychological 
characteristics in three ways: (a) looking at 
the prevalence of different birth ranks in 
various relevant populations, (5) comparing 
the characteristics of individuals of known 
birth rank, and (c) examining parents’ re- 
ports of their treatment of children of different 
birth ranks. Each of these approaches has 
produced essentially negative results./ 

In terms of psychiatric abnormalities, there 
years to be some evidence of a slight sur- 


apr S 
last-born individuals from small fami- 


plus of 
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lies among American women hospitalized for 
Schizophrenia. With the possible exception of 
such a minor trend, once the effects described 
by Price and Hare of long-term trends in the 
numbers and sizes of families started are 
taken into account, there does not seem to be 
any reliable evidence of a relationship between 
birth order and the occurrence of any psychi- 
atric disorder. 
The comparison of the characteristics of 
psychiatrically impaired individuals of differ- 
ent birth ranks in several studies does reveal 
some evidence which indicates that last-born 
females who are hospitalized for schizophrenia 
show more flagrant symptomatology and a 
lower level of social competence, both before 
and during hospitalization, than do firstborns, 
- Despite the congruence between the appar- 

ently disproportionately large number of last- 
born females among hospitalized schizophre- 
nics and the finding that last-born hospitalized 
female Schizophrenics are sicker and less so- 
cially competent before and during hospitali- 
zation, the apparent linkage between birth 
order and schizophreni 


be taken too seriously. There are several rea- 
Sons to suspect that t 
may be due to chance 
null hypothesis, Firs 
- been replicated in th 


one who is responsi 
les, including the 
able to come up wi 
gripping explanatio 
non should exist, 
| A similar dearth of reliable results has 
emerged from the analysis of the prevalence 
of different birth ranks among different nor- 
mal populations. The most frequently re. 
ported differences between birth ranks. the 
greater occurrence of firstborns among groups 
marked by unusual intellectual attainment or 
occupational achievement—seems to be most 
parsimoniously explained in terms of differ- 
ences among social class trends in family size. j 
Furthermore, analysis of the Kohn and 
Schooler (1969) data that are relevant to 
occupational mobility shows no significant dif- 
ferences in the level of occupational attain- 
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ment between firstborn and other birth ranks 
when the occupational status of the individual 
is compared with that of his siblings. 

Similarly, although many such differences 
have been hypothesized, the overview of psy- 
chological studies comparing the performances 
of individuals of different birth ranks in vari- 
ous psychological tests and experiments failed 
fto reveal any consistent and replicable pat- 

“tern of relationship between birth order and 
normal aspects of personality.| Finally, the 
examination of parents? reports of differences 
in their treatment of children of different birth 
ranks, particularly in the data collected” by 
Kohn (1969) and by Kohn and Schooler 
(1969), failed to reveal any meaningful and 
replicable pattern of differences. 

In 1936 Stagner and Katzofi, noting the 
extreme paucity of birth order findings in 
their study of the responses of 430 men on 
the Bernreuter Personality Inventory, com- 
mented: - 


The íact that the findings of the present study are 
largely negative should not be surprising to anyone 
who has worked with personality problems. The ara 
prising point is that so many presumably thoughtfur 
psychologists have emphasized the importance O 
birth order in determining personality fr. 3451. 


More than 30 
th 
St 
d 


years later the conclusions of 
€ present article would seem to indicate that 
agner and Katzoff were justified in their 
oubts about the importance of birth order 
as a determinant of behavior. However, if they 
Were surprised then at the number of psy- 
chologists who took this variable seriously, 
they would be amazed now. This state of 
affairs leaves the present writer, who has con- 
tributed his share to the intervening literature, 
With two questions: To what extent does 
birth order have an effect on any population 
under any conditions? Why has birth order 
analysis continued to have such fascination 


In response 
it does Seem 
affected 
places 


to the first of these questions, 
possible that birth order has 
Personality in other times and other 
, particularly where primogeniture has 
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been important. Caudi A 
and [om ep ri eg a e Srhuoler (1969) in their study of birth order 
e wiece bancal pai he possibility effects in Japan. In this study, besides assign- 
the accompan gent ud social privilege and ing birth order scores in terms of the ii 
fae the an € perunt of maintain- vidual's position in the total sibship, the 
ES placed = Ls Ep and integrity authors also examined the effect of the indi- 
MN om emen there would be  vidual's birth rank among siblings of the same 
B A i eli ood of : the firstborn sex. Thus, ior example, an individual could be 
Kayal be ^u mare i bres ae up. Suchy categorized both as the second of five siblings 
salade eei in India, and such may and the first of three male siblings. In general, 
EU wees, i a A pon in 1958 and pos- the pattern of findings indicated that in Japan 
Bou canine a « nitec States in the past at the time of the study same-sex sibship rank 
ibut i “oe y oriented segments of so- was a more potent variable than rank in total 
ini States peo seem to be so in the  sibship. 
bn R E t = presa time. . It is obvious, however, that if the inter- 
fatte: of ue : t s a more consistent actions with density of sibship and sex of 
Covered if oth p* sete ects would be dis- siblings are fully examined, birth order analy- 
Beiden don er family structure variables sis ceases to be a relatively simple matter. 
Es m n i [aye TE such potentially Minimally such an attempt should involve an 
Bor ee ~ Tr wien measures have examination of the effects of differences in the 
density oe = ear or Mcr v ze M i of siblings a ai to sub- 
Waldro x of siblings. paper y jec so di erent birth ranks. When all such 
bf link nae Bell (1964) provides an example combinations are taken into account, the ap- 
finds v emily density might be measured. Tt parently simple independent variable of birth 
Ben ae relationship between the initi- order becomes immensely complex. 
hoi T with others among nursery — Another complication that the present ar- 
sity pe : dren and a measure of family den- ticle raises for future birth order studies is 
Ma sn E from a factor analysis in which the apparent validation it provides for the 
childre "urs = used were the total number of Price and Hare hypothesis. The apparent 
Beiween pow poc, or average time span validity of that hypothesis requires that fu- 
ee EU ^ 2 We pers ture investigators obtain appropriate control 
hext younger sibli Lr next older anc groups when attempting to prove the dispro- 
Sev "e r i ing. : portionate prevalence of different birth ranks 
Aie studies have attempted to take into in different populations. At the very least, it 
nt the effects of the sex of the siblings would seem necessary to match controls with 


in dj Š i 
in different ways. Rosenberg (1965) found an the subject population on the bases of age, 
teraction between birth order and sex of social class, and family size. Obviously un- 


aes In this interaction, boys in the last tenable are methods such as the Greenwood 
i ^ of their sibship who came from families and Yule (1914) procedure or the direct com- 
“Mins they were the only male, or in which parison of the proportion of firstborn to last- 
e majority of the other siblings were female, born individuals, which are both based on the 
and 5 uh self-esteem. However, in the Kohn assumption that the probable occurrence. of 
ine ooler (1969) study such sibling con- individuals of different birth ranks can be 
at ions had no significant effects on self- calculated directly from a knowledge of the 
hen ilye o kai other variable either by distribution of birth ranks and family sizes 

Another or in interaction with birth order. in the sample being considered. Price and 
Sx of eee of taking into account the Hare’s work rules out the possibility of pre- 
ti plings is that used by Caudill and  dicting the expected proportions of individuals 
NE of different birth 


R 
(1920). Ee here a very recent study by Chakraborty — out referring to t 
, of 1,426 Indian outpatients, found no birth er of families started or average family 


or i E à 
pd differences in schizophrenia, *other psychoses,” numbé 
Psychoneuroses. size among relevant subpopulations. 


"M3 


p E Meg 


ranks within a sample with- . 
he effects of trends in the | 
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Unfortunately, it may well have been the 
seeming simplicity of birth order as an inde- 
pendent variable that provides the answer to 
our second question—its attractiveness to re- 
searchers. This apparent simplicity and objec- 
tivity was probably the main source of the 
appeal of birth order as an independent vari- 
able to those investigators looking for a sim- 
ple way of controlling genetic effects or an 
objective way of studying family dynamics. 
However, if in order to be fruitful the study 
of birth order necessitates dealing with the 
complexities of such variables as sex of siblings 
and family density, or of collecting data on 
hard-to-define control groups, it loses much 
of its appeal. 

Certainly, unless one is able to make very 
specific predictions on the basis of an em- 
pirically well-grounded theory, the general 
lack of consistent findings revealed by this 
review leaves real doubt as to whether the 
chance of positive results is worth the heavy 
investment needed to carry ou 
definitive studies. On the other ha 
that future investigators, 
will not be able to resist 
taking a cheap bet on a lon 
birth order data on thei 
pursue studies more central to their interests, 
And that's how we got into this trouble in 
the first place (N, B, Schachter, 1959), 


t any more 
nd, I suspect 
including myself, 
the temptation of 
g shot by collecting 
r subjects as they 
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OCCIPITAL ALPHA REVISITED! ý 
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The human occipital electroencephalogram is describable quantitatively as an 
alternation between alpha and little or no alpha. This is the alpha-attenuation 


cycle. Previous descriptions of the occipi 


The history of the study of occipital alpha 
rhythms in humans can be summed up—as an 
index of mental Processes and behavior, it 
Was overrated; as an orderly, predictable 
phenomenon, it was underrated. This Paper is 
an attempt to move away from these more ex- 
treme positions to one which is more realistic 
and perhaps more fruitful as well, 

The approach is descriptive. A neurophysio- 
logical theory of the alpha rhythms is not at- 
tempted. Although a descriptive approach is 
incomplete from a neurophysiological stand- 
point, it permits a review of the “alpha” phe- 
nomenon without preconceptions 
tions” that are, in fact, unverifie 
that research must take to resoly 


or “explana- 
d. Directions 
€ some of the 


rhythms are “blocked” 


visual attention (Mulholland, 1968, 
Storm van Leeuwen, Bick 


Dondey, Gastaut, Gloor, ; 
Kugler, Lairy, Loeb, Magnus, Oller, Dau- 


1966). 


1 This article was abstracted from a Paper presented 
at the Colloquium on the Oculomotor System and 
Brain Functions, Slovak Academy of Sciences, 
Smolenice, Czechoslovakia, October 19-22, 1970. 
Sponsored by a grant from the Carnegie Institution 
of Washington, D. C. 

? Requests for reprints should be sent to Thomas B. 
Mulholland, Perception Laboratory, Veterans Ad- 
ministration Hospital, Bedford, Massachusetts 01730. 


The Phenomenon Called Alpha 4 


The earliest descriptions of the site ie i 
per-second occipital alpha rhythms [pes 
the way the record looked. Berger (orig. publ. 
1930) noticed that alpha appeared in a pia | 
of “bursts” alternating with intervals of little 
or no alpha. This kind of description of the | 
electroencephalogram (EEG) emphasized the | 
salient, obvious features of the recording. 
Later studies showed that the EEG is in fact 
a large-scale phenomenon, produced by exten- 4 
sive and functionally diversified brain proc: 
esses, and that a description consistent with 
these facts was likely to be most reliable. A 
general description of the occipital EEG in 
terms of presence or absence of alpha is con- 
sistent with the fact that the EEG is à 
weighted sum of signals reaching the electrodes 4 
from a huge number of cortical cells. d 

The alpha rhythms are not constant; in- 
tervals of little or no alpha occur often. In 
fact, the alternation between alpha rhythms 
and little or no alpha is the most reliable 
feature of the occipital EEG, This alternation 
is called the “alpha-attenuation” cycle here: 
There is no mechanism or physiological process 
implied by the term. It is a name for an ob- 
Servable phenomenon, Despite Berger’s eatly 
n casurement of an alpha-attenuation cycle a 
Pathological cases, it was nO 
pursued further, although Bagchi (1937) 
noted the effect during steady visual stimula- 
tion and termeq it “intermittent adaptation. 

It is tedious to measure each alpha and 
no-alpha interval, but this is perhaps not the 
reason for the neglect of an event-series 4 
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Boss of the EEG. The series as recorded 
oW typical clinical situation is extremely 
Bm == the absence of a method that 
Ed uce the unsystematic, uncontrolled 
NIA and with a lack of theoretical ra- 
ce it simply did not make sense to 
3 title each interval of alpha or intervals 
E Dd Instead, the times alpha 
je ce were summed, usually over a fixed 
TM (Sus and the ratio of the alpha-time 
ime gave the familiar *percent-time" 
alpha measure. 
pou of statistical treatment assumed 
a Pe pha intervals were, in some es- 
at ee For instance, alpha 
is visu ems assumed to be associated with 
5 a xs compared to intervals of 
p En am fast activity. The alpha 
Bs ence responses were also assumed to 
ice ctionally equivalent to each other and 
S ee: together to obtain an average 
uie E T he assumption of functional 
the cs is considered later in relation to 
Du > regio of alpha and intervals of 
Din nplitude, fast activity in the EEG, fol- 
8 stimulation. 

E ane of the occipital EEG to 
EEG lon was also recognized early in the 
2 "d and the description reflected the way 
a ina response looked. It looked as if 
alpha Tuum singular suppression of 
sumpti ollowing stimulation. These twin as- 
alpha ons of functional equivalence, of all 
Singular: of all little-or-no-alpha events, and, 
EG rity of the response of the occipital 
ZG to stimulation are not only unsupported 
i air perimental evidence, they have perhaps 
^ € the conceptualization of the EEG as 
e ers alternating between a syn- 
an al ized and a much less synchronized mode, 

I Pha-attenuation series. 
d in laboratory, “alpha” is defined in 
trode of (a) location of the recording elec- 
) S, (b) frequency, (c) amplitude, and 
eager of the rhythms having the 
trodes e bor and amplitude .The elec- 
occipital e ocated on the posterior scalp in 
A is and parietal locations, Oi, Os, Ps; 
ure, Th ne standard international nomencla- 
tàplir e frequency is 8-13 cycles per second. 
ude is defined with reference to the 
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maximum amplitude of an 8-13 rhythm 
measured with eyes closed. A rhythm having 
an amplitude greater than 25% of the maxi- 
mum “resting? rhythm, and lasting longer 
than .2 seconds is called “alpha.” Everything 
else is “no-alpha.” In the rest of this paper 
the terms alpha and no-alpha refer to this 
definition. Measurement of the alpha and no- 
alpha intervals is to the nearest .1 second. 
This kind of definition does not imply that 
the response of the occipital alpha rhythms 
is an either-or phenomenon. The terms alpha 
and no-alpha simply mean that a recorded 
rhythm is consistent with an arbitrary crite- 
rion or that it is not, The utility of such a 
definition is an empirical question. Previous 
studies using this definition combined with a 
time series analysis have shown that the re- 
sponse of the occipital alpha rhythms to 
visual stimulation can be specified reliably 


and quantitatively. 


Response to the Parietal-Occipital 
Electroencephalogram 

A variety of stimulus and ocular variables 
can modify the alpha-attenuation cycle. 
Stimulus variables are discussed first. 

The response of the alpha-attenuation cycle 
following a step change in visual stimulation 
is an initial increase in the average durations 
of no-alpha (AM), followed by a decrease 
and an initial decrease of the average alpha 
durations (Āta), followed by an increase 
(Mulholland & Runnals, 1964a, 1964b). In 
Figure 1, which is from a study of children, a 
similar effect can be seen in a steady light 
condition. With the onset of an increase of 
visual stimulation, Atna Was increased then 
decreased to approach an asymptote while 
At, had initially decreased then gradually in- 
creased. In these examples and in others we 
have studied, these empirical results can be 
generalized and approximated by two func- 
tions. A hyperbola describes the average dis- 
turbance and recovery of the no-alpha in- 
tervals, ht line describes the 


while a straigl 
average disturbance and recovery of the alpha 
intervals: 


An =aN +b 


Be = ytd, 
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ha-attenuation cycle to eye opening, 
ation from 24 children. (For Loop 1, 


alpha is associated with stimulus ON; no-alpha with stimulus OFF. For Loop 
2, no-alpha is associated with stimulus ON; alpha with stimulus OFF.) 


where W is the number of alpha and no-alpha 
events from the onset of stimulation. In our 
studies V is usually less than 35, and these 
approximations are for that range of N. 
The approximately linear and hyperbolic 
changes in the average alpha, no-alpha dura- 
tions also occur for disturbances produced by 
other kinds of stimulation. In our experience 
all average disturbance and recovery func- 
tions can be approximated by these functions, 


though the particular values of the parameters 
may change. 


Feedback Stimulation 


By means of an external 
currence of alpha can control t 
of a stimulus (Mulholland, 
land & Runnals, 
stimulus occurrence 
alpha, no-alpha d 


can trigger a stimulus pulse and each no- 
Interval can rem 


path the oc. 
he occurrence 


alpha 


ge param- 
illustrates this point. 
Similar functions have been reported for un- 
patterned light (Mulholland & Runnals, 
1962a, 1962b, 1964a, 1964b), for words 
flashed on a screen (Mulholland & Davis, 
1966), for colored pictures flashed on a 
screen (Peper, 1970), for television pictures, 
and for ocular maneuvers (Mulholland, 
1969b). In general, the effect of instructional 


T 
: n 
set and variables, such as to “pay attentior 


to all or certain ones of the stimuli, or to 
count them, is to change the values of the 
parameters of the alpha, no-alpha functions 
(Mulholland & Runnals, 1962b, 1963; Peper, 
1970). Also differences between various X 
of stimuli can be described in terms © 
changes in the specific values of the param- 
eters of the average hyperbolic and linear 
functions described before. 


Assumption of Functional Equivalence 


The classical “attention” hypothesis as 
well as more recent versions assume that all 
alpha events are equivalent in the sense that 
they are associated with a state of attention 
which is always less than that associated with 
intervals of markedly attenuated alpha oF 
intervals of low amplitude, fast activity. The 
functions X£, and Ataa = f (N) discussed be- 
fore lead to a critical reappraisal of this as- 
sumption. For instance, is the subject likely 
to be more attentive when JV is small and 
decrease as V gets larger? From this point of 
view, the Afa, which is the first alpha to re- 
turn after stimulation, may be associated with 
a higher level of "attention? than an interval 
of no-alpha, low amplitude, fast activity 0c 
curring as the thirtieth no-alpha event after 
stimulation. In other words, “attention” may 
be a function of the linear and hyperbolic 
functions described before or some combina- 
tion of these such as Alna/At, = f (N). There 
'S need for experimental evidence on this 
question, Al] alpha may not be associated 
with the same low level of attention nor all 
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pu (low amplitude, fast activity) inter- 
= with the same high level of attention. 

ES is another assumption of functional 
E = that refers to within-event pro- 
For à ne junctional identity hypothesis. 
amer P it is usually assumed for an 
digits E. no-alpha, low amplitude, fast 
feeit ur the same level of attention is 
the ewe throughout. Alpha blocking at 
m vae is assumed to be associated 
bloddins Same level of attention as alpha 
uns: gn. is end, just before the alpha 
obse widely! it is possible that just the 
Hon. or ^ true. The level of arousal, activa- 
M * tention in the first 10% of an in- 
tivity ma Pear. low amplitude, fast ac- 
the lus ron greater in the first compared to 
fact, the Yo, just before alpha returns. In 
a denn may be an increase followed by 
within se of cortical activity or “attention” 
Beguur no-alpha interval. By the careful 
iem ment of behavior during these in- 
tential’ : measures of the EEG-evoked po- 
trolled ` Te the stimulus occurs with con- 
ast Pen after the onset of a no-alpha, 
^ Stina interval, it might be possible 
Poise of i and operationally define the time 
Securing the hypothetical “attention ” process 
considers within a no-alpha interval. Similar 
of alt ations can be applied to the intervals 

pha (Mulholland, 1968). 


Oc, " 
"lar and Oculomotor Variables 


tae — between alpha rhythm and 
1943. pn recognized early in EEG (Adrian, 
Peen y drian & Matthews, 1934) and has 
the Micra by many others. However, 

and ae has been on “visual attention 
Pattern the so-called arousal and activation 
inhibit of the EEG resulting from complex 
d kle. and excitatory changes in unit cell 
tes ee within parietal and occipital cor- 
ints a with processes in the reticular 
üzzi & M ar the brain (Jasper, 1958; Mor- 
of the d 1949). These interpretations 
ing dori of the occipital EEG follow- 
pee c» emphasized the input, afferent, 
ific bem ative processes in brain, both spe- 
efferent nonspecific. It is also likely that 
Ose Me ae processes occurring in 
Occipital in regions from which the parietal- 
al EEG is recorded may also con- 
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tribute to the response of the occipital-parietal 
EEG. There is ample evidence, both anatomi- 
cal and from neurophysiological experiments, 
to make it a reasonable hypothesis that in- 
tegrative and efferent processes related to 
moving and positioning the eyes and to ad- 
justing the lens would be a part of a complex 
process which is seen in a general, gross way 
as the disturbance and recovery of the alpha, 
no-alpha cycle. 

The occipital EEG is a gross, general re- 
cording from an extensive cortical region; 
the oculomotor system has extensive repre- 
sentation in Brain Regions 17, 18, and 19, 
which include the parietal and occipital cortex 
(Robinson, 1968). Conversely, oculomotor or 
visual functions which do not involve Regions 
17, 18, and 19 in a continuous and extensive 
process may not have an observable effect on 
the occipital EEG. For instance, episodic, 
saccadic movements that involve primarily 
the frontal eye fields (Robinson, 1968) may 
not be associated with changes in the recorded 
occipital EEG alpha rhythm. 

The occipital alpha “blocking” response in- 
volves processes in the reticular substance of 
the brainstem tegmentum., Stimulation of this 
region produces a desynchronized EEG. The 
oculomotor pathway is located in the same 
zone of the brainstem tegmentum as the 
reticular activating system, and stimulation 
that can cause cortical desynchronization also 
causes alterations in eye movements (Bender 
& Shanzer, 1964). 

The occipital alpha rhythm is markedly 
reduced during ocular fixation and pursuit 
tracking (Adrian & Matthews, 1934; Durup 
& Fessard, 1935; Mulholland, 1968). These 
processes involve Regions 17, 18, and 19 
(Robinson, 1968), which are the regions from 
which the parietal-occipital EEG is recorded. 
For subjects having recordable alpha with 
eyes open, alpha occurs often when there is 
no pursuit tracking and the near target ap- 
pears to be indistinct and blurred following 
instructions to relax accommodation. When 
pursuit tracking occurs, even with the target 
blurred and accommodation relaxed, alpha 
rhythms are reduced as previous studies show 
(Dewan & Mulholland, 1969; Mulholland, 
1968; Mulholland & Peper, 1971). 


Motor functions or sensory-motor integra- 
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tive functions in other regions of the cortex 
can cause a desynchronization or reduction of 
synchronous activity in the EEG record simi- 
lar to desynchronization of the occipital EEG. 
Directed movement of the limbs desynchro- 
nizes the central my rhythm  (Chatrain, 
Magnus, Petersen, & Lazarte, 1959). Re- 
cordings from the precentral gyrus in man 
show that voluntary movement blocks the 
precentral beta rhythms (Jasper & Penfield, 
1949). These authors stated: 


It would seem that the beta rhythm is characteristic 
of the activity of the "resting" motor cortex in a 
manner analogous to the alpha rhythm for the oc- 
cipital cortex. Activation by voluntary movement 
Seems, therefore, to block the beta rhythm in a 
manner similar to the well-known effect of visual 
stimuli upon the occipital alpha rhythm [p. 171]. 


Here the present author emphasizes the pos- 
Sibility that the analogy drawn by Jasper 
and Penfield is valid because oculomotor 
processes are involved in the response of the 
parietal-occipital EEG to visual stimuli. 

In a series of experiments we recorded the 
parietal-occipital EEG while subjects were 
fixating a Stationary target or tracking a 
moving one with near and relaxed accom- 
modation. The results were consistent with 
the hypotheses that oculomotor processes 
originating in Regions 17, 18, and 19 are 
associated with changes in the alpha, no- 
alpha cycle. With stationar 
alpha occurred dur 


nportant here: (a) 


urred for some sub- 
jects for all conditions; (5) saccadic eye 


movements were not reliably associated with 
either alpha or no-alpha (Dewan & Mulhol- 
land, 1969; Mulholland, 1968; Mulholland & 
Peper, 1971), 

Average as well as individual results can be 
described in terms of the disturbance and re- 
covery produced following ocul 


ar maneuvers. 
In the experiment just cited, t 


he onset of an 


THOMAS B. MULHOLLAND 


ocular maneuver was associated with an in- 
struction from the experimenter. These were 
"focus-track," “blur—track.” “Blur and not 
track.” The series of Af alpha and A no-alpha 
events was measured for each condition start- 
ing from the initiation of the instruction— 
ocular maneuver. In general, for the hyper- 
bolic and linear functions described before, 4 
for pursuit tracking was smaller than for con- 
ditions of relaxed accommodation and v 
tracking. For the same conditions, c aii E 
were larger. No definite change occurred fo. 
a (Mulholland, 1969b) (see Figure 2). 

The lack of an empirical association be- 
tween saccadic movements and the alpha-at- 
tenuation cycle may have been a consequence 
of the location of the EEG electrodes. Bd 
son (1968) and others have reported di 
brain processes for saccades are prominen Wi 
represented in the frontal regions, and V 
were recording from posterior scalp. yf 

The facilitation of alpha by extreme ocu =: 
deviation has been observed in some ag ho 
by Mulholland and Evans (1965, 1966); ma : 
holland (1969a, 1969b), Fenwick and Wal E. 
(1969), and Kris (1968). Chapman, Sher 
burne, and Bragdon (1970) failed to find s 
dence for this effect especially with less-than 
extreme deviations. Extreme ocular deviation 
includes variation in a large set of parameters 
including eye position, lens accommodation, 
lid closure, and, in some situations, à one 
of stimulation, although this latter can easily 
be controlled, Extreme ocular deviation dor 
reliably facilitate occipital alpha for songe 
subjects, and therefore it raises serious je 
tions concerning the set of variables that m 
modify the alpha rhythm. However, ie 
deviation” cannot be part of a method 2 
answering the question raised because it is ^ 
complex set of confounded variables. Oculat 
deviation, when it is effective in changiD? 
alpha, involves changes in accommodation: 
lack of fixation, and tracking which are co” 
Sequences of the extreme deviation. Howeve" 
ocular deviation with fixation and near aC 
commodation may be associated with minima 
alpha; deviation with Zoss of fixation and ma 
laxed accommodation may be associated e 
much more alpha. There is a limit to 1 
utility of EEG—eye-movement studies | à 
resolve these questions, Direct neurophysi 
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a EN NE: 


Fic, š 
ae Disturbance and recovery of the average 
enuation cycle following the start of various 


ou 
and maneuvers; moving target (FT = focus- 
track b BT = blur-track; BNT = blur and not 


logi 
recordings in animals from parietal and 
in brain E and from the effector process 
Tesolve the rve, and eye muscles will perhaps 
ÜwWever issu: that have been raised. 
einitiog it seems clear that an operational 
on of visual attention in relation to the 


Occipi 
ELA ERG refers to the input, feedforward, 
ack, and output functions of the visual 


Co; 
ntrol systems. 


M REFERENCES 
fos! E. D. The dominance of vision. Transac- 
Dio. n Ophthalmological Society of the 
Abrray predom, 1943, 63, 194-207. 
rhythm. D. & Matrnews, B. HG. The Berger 
in mat. Potential changes from the occipital lobes 
Bacory "Brain, 1934, 57, 354-385. 
Sponge - K. The adaptation and variability of re- 
Psycholog the human brain rhythm. Journal of 
Benen 9082 1937, 3, 463-485. 
defined b B., & Sianzer, S. Oculomotor pathways 
lesions j y electrical stimulation and brain stem 
n the monkey. In M. B. Bender (Ed), 


he oc 

Row, i d system. New York: Harper & 

ERGE : 
ZR. 

AL + H. On the electroencephalogram of man. 


the d Gloor (Trans. & Ed.), Hans Berger on 
Origina] roencephalogram of man. The fourteen 
Bram, paG on the human electroencephalo- 
b Pole ectroencephalography and Clinical Neuro- 

EY Supplement, 1969 (No. 28), 78. (Orig. 


B 


OCCIPITAL ALPHA 


181 


publ: Journal für Psy 7 y 7 

1536; 40: og sychologie und Neurologie, 

eer s. SHELBURNE, S, & Bnacpox, H. EEG 
e "eui influenced by visual input and not 

y eye position. Electroencephalography and Clini- 
cal Neurophysiology, 1970, 28, 183-189. 

Cuargax, G. E, Macnus, M. D., PETERSEN, C., & 
Lazarte, J. A. The blocking of the rolandic wicket 
rhythm and some central changes related to move, 
ment. Electroencephalography and Clinical Neuro- 
physiology, 1959, 11, 497-510. 

Dewan, E. M, & MULEOLLAND, T. B. The visual 
control system and the occipital alpha rhythm, an 
hypothesis. Electroencephalography and Clinical 
Neurophysiology, 1969, 26, 633. (Abstract) 

Durur, G., & Fessarp, A. L'electrencephalogramme 
de lhomme. Observations psycho-physiologiques 
relatives a l'action des stimuli visuels et audiís. 
L’Année Psychologique, 1935, 36, 1-35. 

Fenwick, P. B. C., & WALKER, S. The effect of eve 
position on the alpha rhythm, In C. R. Evans & 
T. B. Mulholland (Eds), Attention in neuro- 
physiology. London: Butterworths, 1969. 

Jasper, H. H. Recent advances in our understanding 
of ascending activities of the reticular system. In 
H. H. Jasper, L. D. Proctor, R. S. Knighton, W. 
D. Noshay, & R. T. Costello (Eds.), Reticular 
formation of the brain. Boston: Little, Brown, 
1958. 

Jasper, H. H., & Penrietp, W. Electrocorticograms 
in man. Effect of voluntary movement on the 
electrical activity of the precentral gyrus. Archiv 
für Psychiatrie und Zeitschrift. Neurologie, 1949, 
183, 163-174. 

Kris, C. EOG and EEG measurement while learning 
to position the eyes when the lids are open and 
closed. Electroence phalography and Clinical Neu- 
rophysiology, 1968, 24, 189. 

Monvzzr, G., & Macoun, H. W. Brain stem reticular 
formation and activation of the EEG. Electro- 
encephalography and Clinical Neurophysiology, 
1949, 1, 455-486. 


MULHOLLAND, T. Feedback clectroencephalography. 


Activitas Nervosa Superior, 1968, 10, 410-438. 
Mvrmortawp, T. The concept of attention and the 
electroencephalographic alpha rhythm. In C. R. 
Evans & T. B. Mulholland (Eds.), Attention in 
neurophysiology, London: Butterworths, 1969. (a) 
MvrnorrAxp, T. Occipital alpha activity during ac- 
commodative vergence, pursuit tracking and sac- 
cadic eye movements. Electroencephalography and 
Clinical Neurophysiology, 1969, 27, 548. (Ab- 


stract) (b) 
MurnoLLAND, T. 
raphic activation. N 
bal stimuli. Science, 1 
MULHOLLAND, T, & EVANS 
human electroencephalogram con- 


artefact in the c 1 
Ipha rhythm and the orientation of 


re, 1965, 207, 36-37. 
& Evans, C. R. Oculomotor func- 
Nature, 1966, 


E. Electroencephalog- 
bituation by ver- 


cerning the à 
the eyes. Natu 


MULHOLLAND, T ( 
tion and the alpha-activation cycle. 


211, 1278-1279. 


182 


MULHOLLAND, T. & Perer, E. Occipital alpha and 
accommodative vergence, pursuit tracking and íast 
eye movements. Psychophysiology, 1971, 8, 556- 
3/3. 

MurnoLrawp, T, & Ruxwars, S. A stimulus-brain 
feedback system for evaluation of alertness. Jour- 
nal of Psychology, 1962, 54, 69-83. (a) 

Mutuoitanp, T. & Ruxwars, S. Evaluation of at- 
tention and alertness with a stimulus-brain feed- 
back loop. Electroencephalography and Clinical 
Neurophysiology, 1962, 14, 847-852. (b) 

Mutuortann, T., & Runwats, S. The effect of volun- 
tarily directed attention on successive cortical 
activation responses. Journal of Psychology, 1963, 
55, 427-436. 

Mutnortanp, T. & Ruxwars, S. Cortical activation 
during steady and changing visual stimulation. 
Electroencephalography and Clinical Neurophysiol- 
ogy, 1964, 17, 371-375. (a) 


THOMAS B. MULHOLLAND 


MurHoLLAxp, T., & Ruxwars, S. Cortical activation 
by alternate. visual and auditory stimuli. Cortex, 
1964, 1, 225-232. (b) 

Peper, E. Feedback regulation of the alpha electre- 
encephalogram activity through control of in- 
ternal and external parameters. Kybernetic, 1970, 
7, 107-112. 

RoniNsoN, D. A. Eye movement control in primates. 
Science, 1968, 161, 1219-1224. 

Storm Van Lecuwen, W., BICKFORD, R., BRAZIER, 
M. Cops, W. A, Donpey, M., Gastaut, Hs 
Groon, P., Henry, C. E, Hess, Rọ, Knott, J. Ps 
Kucter, J., Lamy, G. C., Loes, C., MAGNUS, 0. 
OLLER DAURELLA, L., Perscue, H., SCHWAB, R4 
WALTER, W. G., & Winey, L. Proposal for an EEG 
terminology by the terminology committee of the 
IFSECN. Electroencephalography and Clinical Nett- 
rophysiology, 1966, 20, 293-320. 


(Received November 27, 1970) 


Psychological Bulleti 
l ullet 
1972, Vol. 78, No. 3, 183-185 


NOTE ON 


IMMEDIATE MEMORY FOR DIGITS: 


INVARIANCE OVER THE YEARS 


HERMAN H. SPITZ* 


E. R. Johnstone Training and Research 


A review is made of expe 
which exposure time per dig 


which results could be derived as percentages correc 
annel capacity (290% correct) of unpracticed 
adolescents and adults of average and above average intelligence is six, plus or 
dence that, at exposure times of 1 second per 


ension falls within this same range. 


The survey indicates that the ch 


minus one. There is some evi 
stimulus array, the span of appreh 


ee fosse are few stable facts in psy- 
cm aeu Miller's (1956) justly 
Sua. d icle concerning the magical number 
terest, E or minus two, aroused great 1n- 
stated Er the course of his article, Miller 
Shout ge at the span of immediate memory 15 
apprehe Med units in length, and the span of 
d TR encompasses about Ix objects at 
able s These values are certainly reason- 
ences a hough Miller cited only a few refer- 
a vail ad pig them. Simon ? has proposed 
Sever D number of five, rather than Miller’s 
for elis z suggested that higher digit spans 
When eas subjects and for practiced subjects, 
ünpraetic ped to grade-school children and 
ing of th iei eel are due to greater chunk- 
regard je nisus by the former groups. In this 
asis e lar ng and Fernberger (1929), on the 
lege sh n ospective reports from two col- 
a s iun. given more than 50 sessions over 
improven period, concluded that digit span 
of more nent was based on the development 
subjects efficient methods of grouping. Their 
ing dis; eventually became proficient in group- 
R RE by five, but failed when they tried 
each ease to six the number of digits m 

me 

tribute purpose of the present note is to con- 
ceno more precise value of immediate 
ELEM for digits by gleaning from the litera- 
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liinn Simon. How big is a chunk? Measuring 
rectly URN processing parameters that are not di- 
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Center, Bordentown, New Jersey 


rimental studies of immediate memory for digits in 
igit was 1 second, plus or minus 3 second, and in 


t at each numerosity level. 


ture studies conducted under certain narrowly 
delineated conditions. The span of appre- 
hension is also touched on, but only periph- 
erally. 

One of the problems in determining channel 
capacity (capacity for processing information) 
involves the use of a criterion. Simon (see 
Footnote 2) apparently used group means. 
Miller defined channel capacity as the upper 
limit at which the observer accurately matches 
his response to the stimulus. This might be 
taken to mean 100% accuracy, which would 
be rather stringent. When a large number of 
subjects are tested, a few errors by a few sub- 
jects should not unduly affect the final de- 
termination of channel capacity; nor should 
a few errors by a single subject over many 
trials. Consequently, channel capacity is de- 
fined here as that level of task difficulty where 
at least 90% of the subjects, or 90% of a 
single subject’s responses, are completely ac- 
curate. 

In the typical digit span study, the experi- 
menter presents varying lengths of decimal 
digits for immediate recall, For present pur- 


poses, accuracy level is defined as recall of all 


digits in the correct order. 

A search of the digit span literature was 
made in order to determine whether there 15 
evidence for a stable channel capacity. Al- 
though the history of digit span studies 18 
long and the body of literature is large, re- 
sults have usually been given in means. In 
those few studies where results have been 
given in raw scores Or percentages, exposure 
times of about 1 second per digit were most 
frequently used. Consequently, 


this exposure 
time became à criterion for inclusion of à 
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TABLE 1 
š x Tq I e 
DIMEDIATE MEMORY SPAN? ror DIGITS WHEN Exposure Time Is 1 -£ .3 SECOND: PER Diei 


—1 | Presentation Response Capacity 
Author and year Exposure time Subjects | method mode 
| " "m n 6 
75 sec/digi 2-164 collegi Aud. Seq. Written 6 
Gates (1916) -75 sec/digit | 162-164 college End anes ; 
Humpstone (1919) 1 sec/digit | 475 college Aud. Seq. Written 6 
Brot kle (1924) T 
icta: : 1 sec/digit | 1263 college Aud. Seq. Written 6 
Experiment VI 1 sec/digit 261 college Aud. Seq. Oral ‘ 
Guilford & Dallenbach (1925) -7 sec/digit | 100, probably Aud. Seq. Written > 
college 
Obeily (1928) 1 sec/digit | 7 colleagues Aud. Seq. Written 2 
Crannell & Parrish (1957) 1 sec/digit | 24 college Aud. Seq. Oral 5 
Dalrymple-Alford (1967) lsec/digit | 10 college Vis. Seq. Oral 5 
Spitz, Goettler, & Webreck (1972) ; 
Experiment III 1.3 sec/digit | 22 adults Vis. Sim. Oral 6 
Experiment IV 1.3 sec/digit | 44 high school Vis. Sim. Oral 


Note.—Aud. = Auditory; 
a > 90% correct 


study in the present survey. In studies that 
met this criterion, the subjects had little 
practice on the digit span task; that is, they 
had not practiced over hours or days. In 
but not all, of the included studies the 
jects were individually tested. In some 
stances other tasks, or variations of the st 
dard digit Span task, were given before or a 
the standard presentation of digits, with 


apparent effect on the results of the standard 
presentation, For the present Survey, studies 
were included in which digits were presented 


most, 
sub- 
in- 
an- 
fter 

no 


channel capacity for span of apprehension 
(number of like objects correctly perceived at 


Vis. — Visual; Seq. — Sequential; Sim. = Simultaneous. 


a glance) also falls within this range. On an 
intuitive basis, one might expect approxi- 
mately congruent performance on the Ju 
tasks when the exposure time for an array © 
like stimuli is approximately the same as the 
exposure time per digit. However, most studies 
have employed shorter than 1-second ex 
posure times, Additionally, few studies have 
given results in raw scores or percentages 
correct. Jevons (1871), using himself as ; 
Subject in 1,027 trials, threw quantities © 
beans so that some fell into a box, and when 
the beans came to rest he estimated their num- 
ber. Jevons did give his results as percentages, 
but the exposure time was a “glance” and ed 
Sequently uncontrolled, Nevertheless, he ei 
hibited 95% accuracy at five beans, and fel 
to 82% accuracy at six beans. 

Tn studies carried out in our laboratory 
(Hoats, 1971; Spitz, Hoats, & Holden, 
1968) we have used l-second exposure times 
and varied the number of dots flashed on 1 
Screen, The channel capacity for high schoo 
and college students was five to six dots. os 
sequently, it appears that at a 1-second “all 
posure time six plus or minus one might vr 
encompass the channel capacity for span ° 


e — 


ore. ale 


3 

E. pu the same conditions, the channel capacity 

ac ein retardates for digit span and for span of 
hension is fo i itz, i 

Neo. ur, plus or minus one (Spitz, in 
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COMMENT ON “EQUIVALENCE OF INFORMATION 
CONCEPT IDENTIFICATION” 


IN 
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In this comment D. Arenberg's equivalence-of-information method is considered. 
First, the equivalence-of-information method is shown to be dependent upona pe 
fixed solution procedure, which was first used by J. S. Bruner, J. J: Goodnow, and 
G. A. Austin in their monograph A Study of Thinking. Second, the equivalence-of- 
information method is shown to be nonapplicable for stimulus universes where 
there are dimensions that are not binary. 


In a recent article Arenberg (1970) de- 
scribed a method for maintaining “equivalent 
amounts of information in concept identifica- 
tion when subjects select instances (Arenberg, 
1970, p. 355].” In this comment I would like 
to make the following points relative to Aren- 
berg’s article: (2) Arenberg’s method is de- 
pendent upon a nonfixed solution procedure, 
which was first used by Bruner, Goodnow, and 
Austin (1956). (b) The outcome of the method, 
which results in informational equivalence for 
stimulus selections with different concept 
rules, is applicable only to stimulus universes 
of binary-valued dimensions, 


Origin of the Arenberg Method 


The key to Arenb 


erg’s general method is his 
refusal to fix the r 


elevant dimensions of the 
unknown Concept in any problem. By doing 
this, logically equivalent stimulus selections 
these are stimulus instances that have the 
potential for Providing equal amounts of in- 
formation to the subject) can all be given the 
Same informational content. Equivalence is 
achieved by the experimenter by his bei 
able to quasi-arbitrarily designate 
plar or nonexemplar e 
This nonfixed solutio, 


ng 
as exem- 
ach selection instance, 
n procedure was first 
used by Bruner et al. (1956) in their out- 
standing monograph 4 Study of Thinking 
(see pages 119-121). Bruner et als purpose 
Was to present their subjects with a series of 
Concept identification problems in which the 
nature of the stimulus instances selected was 


predominately exemplar or predominately 


nonexemplar. What Arenberg has done m - 
take this procedure and its goal of control ing 
the exemplar status of selected stimulus i 
stances and apply his own criteria for oa 
ing each instance as an exemplar or ome 
exemplar—his criteria being, of course, achiev! 
ment of equivalence of information. 


Limitation on 


the Generality of the Arenberg 
Method 


For illustrative purposes Arenberg confined 
himself to a stimulus universe comprised E 
instances completely  describable by fov 7 
binary-valued dimensions. Arenberg also 
fined himself to conjunction. and ipe pun 
disjunction Concept rules, Each rule had in 
relevant dimensions, and the subject = 
the rule being used but was to eer 
the appropriate relevant dimensions used yt 
the rule (commonly called the attribut 
identification task), With a four binary-valut 
dimensional universe there are 24 possibl 
pairs of relevant dimensions that may be E a 
with either the conjunction or the ib 
disjunction rule, Arenberg demonstrated y 
the number of possible pairs of relevant ihé 
mensions is reduced to 18 by designating i 
first Stimulus Selection a nonexemplar icm 
the rule is conjunction and an exemplar pa a 
the rule is inclusive disjunction. Thus euwe 
ence of information is achieved for pup 
selections under these two concept rules. a 
number of remaining possibilities is ae 
to six Pairs if the exemplar and nonexemp" 


: E on- 
Status's are reversed. Arenberg further o 
. "d : ; ; na 
! Requests for reprints should be sent to Leonard M, — Strated that this equivalence of an - er 
Giambra, Department of Psychology, Miami Univer. can be maintained for all selections U by 
sity, Oxford, Ohio 45056, these two different concept rules simply PY 
186 


| 


: _— 
—— e SR 
o SNR 


| 


pe 


COMMENT ON ARENBERG 


never designating the selections as both 
exemplars or nonexemplars. Thus the basic 
principle for maintaining an equivalence of 
information for identical stimulus selections 
ees A concept rules is that the number 
be aa a, of relevant dimensions elimi- 
Bühmi the n male as conjunction must 
tele a per eliminated when the rule 
aes T disjunction when the exemplar 
ih Ca the stimulus instances selected 
litio: Ka This principle is demonstrated 
of binar pence only in a stimulus universe 
x y-valued dimensions. 
erede hn consider à stimulus universe 
dimensin o; lcge describable along three 
thirds ee ig where each dimension „has 
relevant m E. the number of dimensions 
Possible oe rule is two, then the number of 
34 P rwn of relevant dimensions is 
i 3) +3 (3) = 27. If the rule is con- 
rds the first instance selected is 
of m asa nonexemplar, then the number 
cie E e pairs of relevant dimensions (i.e., 
ing om eliminated is 3, the number remaim- 
en ns . oy the instance been designated as 
elinaa ar, then the number of concepts 
Would ha. would, have been 24 and only á 
xL remained. If the rule is inclusive 
elevated ; and the first instance selected is 
of m a as an exemplar, then the number 
Miber ble concepts eliminated is 12, the 
leas ae remaining is 15. Had the instance 
M bg, Jesi as a nonexemplar, then the 
"oed of concepts eliminated. would be 15 
possible number remaining 12. Thus it 15 nol 
exem i un manipulate the exemplar or non- 
instan, Ga status of the selected stimulus 
P so that the number of concepts re- 
rule Pi (or eliminated) with the conjunction 
ing ( E. un made equal to the number remain- 
o PUDE when the rule is inclusive 
tion rema Hence the equivalence-of-informa- 
bloss od, oes not result in equating 
or Eos freu using the conjunction 
valued iam cisjeastion rule with ternary- 
is M ee The following generalizes 
Universe uA to any arbitrary (but complete) 
sion in it h at least one nonbinary dimen- 
cbe a= I ee L) represent the num- 
M us T nes associated with the ith dimension 
L-dimensional stimulus universe. If L 
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is three then the number of possible conjunc- 
tion or inclusive disjunction concepts in this 
universe is X4 (Xs + X5) + X: (X3). If L is 
four then the number is X; (Xs + Xs +X a) 
4 Xa (Xa + X3) + Ns (X3) or equivalently: 


4 
3d 


4 
X,E X;+X2 E Xi + Xs 
3 i 


= Y. > 
2 


Xi 


i=j+1 


The general formula for the number of possible 
conjunctions or inclusive disjunctions is : 


L—1 L 
SX; = X. [1] 
j=1 i=j+l 


ext consider that the first stimulus in- 
stance has been selected. If the concept rule 
is conjunction and the stimulus instance is 
designated as a nonexemplar, then the number 
of concepts eliminated is: 


L! 


[2] 


The number of concepts remaining would be 
Formula 1 — Formula 2. Had the stimulus 


instance been designated as an exemplar, then 
the number remaining would be determined 
by Formula 2 and the number eliminated by 
Formula 1 — Formula 2. 

If the concept rule is inclusive disjunction 
and the stimulus instance is designated as an 


exemplar, then the number of concepts 
eliminated is: 
L-1 


L 
= (Xj;-1) 2 


1 i=j 


The number of concepts remaining would be 
Formula 1 — Formula 3. Had the stimulus 
instance been designated as à nonexemplar, 
then the number remaining would be deter- 
Formula 3 and the number elimi- 
la 1 — Formula 3. 

the equivalence-of- 
ask 


mined by 
nated by Formu 

As previously shown, | 
thod only performs its t 
t rule case) when the num- 
ng (or eliminated) by 


information me 
(for the two concep 
bers of concepts remainir 
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a stimulus instance selection can be equated by 
designating the instance for one concept an 
exemplar (or nonexemplar) and for the other 
concept a nonexemplar (or exemplar). That is, 
the equivalence-of-information method will 
work when only Formula 1 = Formula 3. One 
can easily demonstrate that Formula 1 can 
equal Formula 3 only when there are two 
values per dimension? That is, Formula 1 
= Formula 3 if and only if X; is two for all 
values of i. Thus the conclusion must be that 
the equivalence-of-information method is not 
applicable for stimulus universes with any 
dimensions having three or more values to it. 
The reader can also in a like manner demon- 


? Strictly, this is true only for all values of L greater 
than two. The case where the number of dimensions of 
the universe is two results in Formula 1 = Formula 3 
for any value of X; since with two dimensions the num- 
ber of concepts eliminated on all trials is always one or 


all but one, and this is independent of the number of 


values per dimension. On 


€ may properly consider the 
case when L is twi 


0 as a trivial limiting one. 
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strate to himself that this statement would be 
true for conjunction and inclusive disjunction 
concepts involving three relevant dimensions 
and Z greater than three. The statement would 
also be true for concepts of any number of 
relevant dimensions (and L greater than this 
value)? Finally, this statement would also 
remain true with most other concept rules as 
the reader can easily demonstrate by arbi- 
trarily selecting any two rules, regardless of 


number of relevant dimensions. 
ES e esci 


This may be done by generalizing Formulas 1, 2, 
and 3. 
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STIMULUS COMPOUNDING IN FREE-OPERANT AND 
CLASSICAL CONDITIONING 
A REVIEW AND ANALYSIS! 
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The American University 


Free-operant and classical conditioning 


pressive summation, and response averaging to compoun 
and a stimulus control model applicable to additive and suppresst 


both paradigms is presented. A symmetrical composi 
tive or conditioned stimuli controlling behavior 


both types of summation, with the functions of 


by the on-off states of the discrimina 
in training, is seen to be common to 


the all-on and all-off continuum extreme 
mation, suppressive summation, and response averaging appeal 
«. and determined by the history of, as well 
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current conceptions of “excitation” and “in- 
hibition” and (b) used to relate stimulus com- 
pounding research to other problems under 
investigation in the area of stimulus control. 

In stimulus-compounding research within 
free-operant and classical conditioning, sub- 
jects are customarily brought under the inde- 
pendent control of two or more stimuli, usually 
from different modalities; then, in testing, the 
response forthcoming to the simultaneous pre- 
sentation of two or more of the independently 
conditioned stimuli is compared to the re- 
sponses controlled by single-stimulus presenta- 
tions. This procedure should be clearly distin- 
guished from compound-stimulus conditioning, 
recently reviewed by Razran (1965) and Baker 
(1968). In compound-stimulus conditioning 
are conditioned to a multielement 
and the dependent measure is cus- 
tomarily the behavior controlled by the respec- 
tive elements. This procedure is the mirror 
image of stimulus compounding. 

In the two-stimulus case there are four 
possible outcomes to stimulus compounding. 
'These are additive summation, averaging, 
suppressive summation, and no difference in 
the response to individually presented and 
compounded stimuli. For additive summation 
to be evidenced, there is, at the minimum, at 
least a greater response forthcoming to the 


subjects 
stimulus, 
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compound stimulus than to either individually 
presented component. When averaging occurs, 
the response to the compound is somewhere 
intermediate between those controlled by the 
two independently conditioned stimuli. Sup- 
pressive summation is observed when a lesser 
response is controlled by the compound than 
by either of the stimuli presented singly. These 
several behavioral resultants to stimulus com- 
pounding are discussed in turn and compared. 


CLASSICAL AND FREE-OPERANT CONDITIONING 
EXPERIMENTS DEMONSTRATING ADDITIVE 
SUMMATION 

Classical Conditioning 


The first studies reporting additive summa- 
tion were done in Pavlov's laboratory in the 
early twentieth century. Kimble (1961) cited 
a classical conditioning study performed by 
Pavlov in which one conditioned stimulus, the 
odor of oil of camphor, ordinarily evoked 60 
drops of saliva; the other stimulus, a mild 
shock, usually produced 30 drops. When these 
stimuli were presented together they evoked 
90 drops. 

Razran (1939) in his survey of studies in 
configural conditioning referred to two other 
Russian experiments that demonstrated addi- 
tive summation. Leporsky * found that simul- 
taneous presentations of several stimuli, each 
of which had been previously conditioned 
Separately to the same response, produced 
conditioned responses of greater magnitude 
than any application of a single stimulus or of 
a combination of the same but fewer stimuli. 
Razran reported that Leporsky's results were 
corroborated by Yakovleva (1927) who also 
noted that the augmentation by summation is 
gradually diminished if the Combination is 
continually reinforced. A similar decrease in 
response enhancement to compound-stimulus 
presentations was reported by Wolf (1963) in 
a free-operant paradigm where responding was 
maintained by food reinforcement. 

Hull (1940) detailed a classical conditioning 
experiment employing the galvanic skin re- 
Sponse (GSR) in which eight human subjects 
were first conditioned with shock to respond 
to weak light, and next to a weak vibratory 


* N. E. Leporsky. Materials to the physiology of con- 
ditioned inhibition. Unpublished thesis, St. Petersburg, 
Russia, 1911. 


stimulus that was paired with the shock. 
Although the mean reaction, in millimeters, 
was approximately 3.55 to the light or eng: 
separately, the compound stimulus elicited à 
GSR of 4.40 millimeters. Konorski (1948, pp- 
112-113) also reported response enhancement 
upon the joint presentation of any two en | 
conditioned stimuli independently associate 
with food—with the relative caine s 
greater in those situations where, a 
reduced deprivation and ‘or decreased stimu 
intensity, the separately presented conditione 
stimuli controlled minimal salivation. v 
Grings and O'Donnell (1956) differentia 3 
conditioned the GSR of 32 human subjects to 
three classes of colored-light stimuli. T pes? 
stimuli were reinforced consistently, not pure 
with reinforcement, or not presented ne 
training. During the test period, = h 
magnitude was observed to pairs of stimu i j 
pair of previously reinforced stimuli produce ‘ 
a significantly greater response than a m 
forced stimulus paired with a up cand 
à nonpresented stimulus. The difference ua 
tween the last two paired conditions b 3) 
questionable. Grings, Uno, and Fiebiger (pon 
directly replicated the Grings and O'Donne ] 
(1956) experiment and confirmed that on the 
first test trial response magnitude tended to pe 
ordered according to the principles of response 
summation. Unfortunately, since their condi- 
tioned stimuli (CS+) were continuously 
reinforced during training, the response elicita- 
tion capacity of those stimuli rapidly extn- 
guished during testing. i 
Timofeev (1959) mentioned results - 
Vediaev who reported increased conditioned 
responses (CRs) in both fishes and hens to 
the simultaneous presentation of indepen- 
dently conditioned exteroceptive stimuli. W hen 
Timofeev (1959) compounded independently: 
and sequentially, conditioned exterocepüv? 
(40-watt light) and interoceptive (stretching ot 
the wall of the anterior part of the alimentary 
tract via rubber tube insert) stimuli, additive 
summation was reported in fishes, but not m 
hens. Timofeev went on to cite that data 
similar to and even more pronounced mm 
those forthcoming in his experiment with birds 
were reported in’ 1952 by Airapet'iants. When 
Airapet'iants presented an exteroceptive and an 
interoceptive agent simultaneously to dogs: 
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ported summation when generalized. stimuli 
were compounded. 
Fert — Miller and Ackley 
70) and Miller (1971) produced summation 
when they compounded SPs individually as- 
sociated with fixed-interval (FI) schedules. (On 
an FI schedule, a reinforcement is available for 
the first response emitted a specified time after 
the previous reinforcement.) Miller and Ackley 
trained four rats on a multiple FI FI extinction 
schedule where FI periods were signaled by 
tone or light, and S* by the simultaneous 
absence of tone and light. In spite of sub- 
stantial rate overlap between single- and com- 
pound-stimulus presentations evidenced in test 
records, the overall test data reveal that (a) 
compound-stimulus presentations controlled a 
summative effect over the entire fixed-interval 
period for the three interval schedules these 
authors employed; and (b) for total test data, 
this summative effect could be adequately de- 
scribed as a simple additive function of the 
rates controlled by the single FISPs.5 

Avoidance contingencies. Miller (1969b) sep- 
arately conditioned a light and a buzzer to 
control a shock avoidance response in ashuttle 
box. Those rats that demonstrated a high 
percentage of avoidance responses, and fairly 
short latencies, to the single stimuli exhibited 
significantly shorter avoidance latencies to 
these stimuli compounded. 

Riess (1969) trained rats on à Sidman 
schedule in a shuttle box where hurdle crossing 
was the avoidance response. (On a Sidman 
schedule shocks are unsignaled, but a response 
postpones shock for a prescribed time—in 
this instance, 20 seconds.) Subsequently, with 
the avoidance response restricted, subjects 
were classically fear conditioned. Tone and 
light independently signaled unavoidable shock. 
at the 1968 Convention of the American 
Association in San Francisco, reported a 
function when he compounded stimuli 
controlling responding on differential-reinforcement-of- 
low-rate (DRL) schedules. (A response is reinforced on 
a DRL schedule if a mi imum specified time has elapsed 
between responses.) Five animals were trained on a 
multiple DRL 18-second DRL 25-second extinction 
schedule with tone and light counterbalanced over DRL 
schedules, and S* signaled by the simultaneous absence 
of tone and light. Also in the positive reinforcement 
situation, Miller and Price (1971) showed that when two 
stimuli each maintain a certain speed of running, their 
combination controls a significantly greater speed. 
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Psychological 
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"Thereafter, when tone or light were superim- 
posed on the Sidman base rate, conditioned 
acceleration, an increased avoidance rate, was 
observed (cf. Sidman, Herrnstein, & Conrad, 
1957). However, conditioned acceleration to 
compounded tone and light was reliably higher 
—in 22 of 24 daily subject performances—than 
acceleration to the individually presented 
stimuli. Riess thus demonstrated summation 
of conditioned acceleration. 
Emurian and Weiss (1972) reported additive 
summation when they compounded SPs sig- 
naling a Sidman avoidance contingency during 
an extinction test as well as over a substantial 
majority of 28 maintenance test sessions in 
which the avoidance contingency was effective 
during single- and compound-stimulus pre- 
sentations. Most striking was the fact that 
subjects received fewest shocks in the com- 
pound on 85% of the maintenance tests. In 
training, a tone and a light each independently 
signaled that a Sidman avoidance schedule was 
in effect and maintained responding, while 
light-out no-tone was a shock-free period that 
controlled response cessation. Discrimination 
and shock avoidance criteria werestringent. The 
relations between test response outputs to 
single (tone or light) and compound (tone plus 
light) test presentations appeared generally 
Similar to those reported by Weiss (1969a) 
when VI SPs were compounded. This led 
Emurian and Weiss (1970) to conclude that 
free-operant additive summation is not incen- 
tive-specific. 
In the Riess (1969) and Emurian and Weiss 
(1972) Studies, rate of avoidance responding 
was substantially higher during tone or light 
than during the Simultaneous absence of these 
stimuli. Emurian and Weiss (1972) pointed out 
that the same general rate relations exist in 
training between these respective stimulus con- 
ditions when additive summation was reported 
to tone plus light when responding to tone 
and light was maintained by a food rather than 
a shock incentive. Emurian and Weiss (1972) 
therefore concluded that the discrimination 
training leading to those differential rates might 
be of prime importance in the production of 
additive summation to compounded stimuli. If 
this is the case, an in terpretation of summative 
avoidance in terms of an interaction of "anxiety 
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states" may not be warranted, or at best would 
be incomplete. 


CONSIDERATION OF STIMULUS CONTROL AND 
DISCRIMINATION TRAINING IN ADDITIVE 
SUMMATION PARADIGMS 


Weiss (1969a) has pointed out that although 
additive summation has been apical a 
tablished in both free-operant and classica 
conditioning, its dynamics remained mi 
To clarify them, he analyzed the stimulus rela- 
tions between the various experimental conii 
tions of training and testing in both classica 
and free-operant summation paradigms an 
discovered some startling consistencies. 


Composite-Stimulus Control Anal ysis 


Similar differential training is common ea 
both classical and free-operant anes 
demonstrating additive summation. In 9 a 
conditioning studies the presentation vi by 
unconditioned stimulus (UCS) was signale zd 
the independent presentation of CS; or CS2 a S 
the simultaneous absence of these ap z- 
(CS CE.) signaled extinction. Thet 
tinction was occurring to this latter conditio 
was first reported by Pavlov who wrote: 


r r 
when conditioned reflexes are being established in dopi 
for the first time, it is found that the whole experimen m 
environment . . . acquires at first conditioned pren he 
lies. . . . But later on, when the special reflex Ul 4 
single, definite and constant stimulus has appeare! ose 
the other elements of the environment gradually jus 
their significance most probably on account of a grad 
development of internal inhibition [1927, p. 115]. 


In the instrumental studies described abor 
reinforcement periods in training were signa 
by the independent presentation of SP; or 5 li 
The simultaneous absence of these i i 
(SP, + $5 customarily was systematical’) 
nonreinforced and therefore came to bac 
response cessation just as (CS; + C$) e 
classical Conditioning studies ceased to eli n- 
conditioned responses. Furthermore, a. pr 
posite comparison between the stimuli t se 
Control summation in these studies and Je 
that are associated with reinforcement an 
extinction reveals additional consistencies- 

Weiss (1969a) noted: 

CA] composite continuum is defined by the on-off e 
of all relevant discriminative or conditioned stimuli, ° 
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TABLE 1 


SCHEMATIC REPRESENTATION OF CLASSICAL AND FREE-OPERANT 
MULTIMODAL ADDITIVE SUMMATION EXPERIMENTS 


" : Light-out T m 
Composite stimulus continuum No-tone Light-out or Nam Tone and light 
(T+) (T +1) (L +2) (T +L) 
1. Extinction si . "S 
xtinction signaled by all-off (T + L) extreme Training 
(a) Classical conditioning experiments" Extinction CS Summation 
1 CS: obtained 
Test 
Training 
b) F T m i 
(b) Free-operant experiments? Extinction sp Ý. Summation 
x 1 SP. obtained 
(83) 
= Test 
. Extinct; " 
gie signaled by all-on (T + L) extreme 
E Classical conditioning experiments No data available 
Training 
(P) Frec-operant experiments Summation S», S^. Extinction | 
obtained | (S$) 
Test 
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23]. ently conditioned SPs, or CSs, plus one Epp. 22- 
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that lt to make the example concrete, one notes 
Elasies both the reported free-oper 
id conditioning studies yielding 
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pto all-off extreme signaling extinction (T +L), 
o -F through the individual presentation 
(T ach SP or CS that maintains responding 
(rye or L+ T), to the all-on extreme 
ive ( ) that yields summation. A representa- 
Cons Wo-element, tone and light, three-step 
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Eun ed and free-operant summation 
nents that associated the absence © 
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Comparable values along this dimension are 
associated with similar experimental conditions 
in both paradigms. 

Weiss (19694) pointed out that a binary 
analysis of the on-off stimulus relations be- 
tween reinforcement-associated stimuli and 
extinction in the top row of Table 1 reveals that 
compounding literature and 


f interference or generaliza- 
itioned stimuli, this 


prominent in the stimulus- 
(b) reduce the probability o 
tion between independently cond 
analysis can also be applied to experiments reported by 
Wolf (1963, Experiment 2) and Cornell and Strub 
(1965) who used different lights, Li and Ls, as their SPs. 
The composite continuum here would be: (Lic L3, 
(Ia + 13) or (la + La), (La + Ls). This same reason 
ing might be applied conceptually to the unimodal 
classical conditioning studies of Grings and O'Donnell 
(1956) and Grings et al. (1965). Unfortunately, con- 
firmatory data are not available. However, it should be 
emphasized that for an unambiguous application of the 
timulus control model in stimulus com- 


composite-s m i s 
pounding (a) the characteristics of the discriminative 
or conditioned stimuli controlling the various responses 


t be clearly evident and not open to 


in training mus c 
question or interpretation; and (b) the independently 
conditioned stimuli when presented simultaneously 


esce so as to camouflage the identity of 
composite elements. "That is why multi- 
eferred in compounding research. 


must not coal 
the underlying 
modal designs are pr 
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each SP or CS contains an S^ (extinction) 
element. But since additive summation was 
clearly demonstrated to T + L, or its equiva- 
lent, in testing, it appeared that the com- 
ponents of the T -- L and L + T reinforce- 
ment-associated stimuli controlling responding 
were those SP or CS elements not also coinci- 
dent with extinction, T and L, respectively. 
Thus, Weiss (1969a) observed: 

summation was forthcoming to the composite stimulus 
composed entirely of elements unique to an S4 [or CS] 
function, which, lacking discriminated S4 elements, was 


further removed from S5 on the postulated continuum 
than either of the other test stimuli [p. 22]. 


Weiss’ (1969a) position might be restated so 
as to make his underlying assumptions some- 
what more explicit. When discrimination train- 
ing occurs we have a Situation that can be 
described as follows: (a) TEL, associated 
with extinction, controls response cessation 
(behavior;); (b) During T--L, responding, 
maintained by reinforcement, consists of re- 
Sponse under control of T (behaviors) and 
response cessation (behavior) under control of 
I. Therefore, rate for this condition is lower 
than would be the case if L was not in effect. 
(c) Similarly, during L + T responding, also 
maintained by reinforcement, Consists of re- 
Sponse under control of L (behavior;) and 
response cessation (behavior;) under the con- 
trol of T. Therefore, response rate in this 
condition is lower than would be the case if T 
(d) Finally, during the 
» Tesponse rate is higher 
é because responding con- 
sists of a mixture of response under the control 


Of course according to the sam 
T +L controls behavior that results in higher 
rates of responding than T +LorL+ T, then 
one would expect that when T + L was pre- 
sented, alternation of responses to T and to L 
would result in lower rates than to either 
TEE or LÆT This latter prediction is 
confronted in subsequent sections of this 
paper (see “Suppressive Summation” and 
“Rate Relations during Additive and Suppres- 
sive Summation”). A prediction from this 
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model more directly concerned with additive 
summation is what next concerned Weiss 
1969a). 

; m the foregoing analysis Weiss e: 
then argued that if the stimulus control Pod 
tions postulated for the two-clement composi i 
dimension did exist, the continuum's behavioral . 
symmetry could be tested through a pe 
operant experimental design that reversed t 5j 
locus of S3 to the T + L continuum extrem: 
while maintaining T +L and L + T as iw 
independently reinforced SPs, Now the e 
ments of each SP controlling responding shou ; 
be L and T, respectively. This derives from a 
mirror-image analysis of those attentional p! M 
cesses postulated when S^ was T + L. a 
that composite condition composed apu 
elements unique to an SP function, there d 
lacking S5 elements and thus furthest remove ; 
from S? on the composite scale, is T + L, a 
"stimulus absence.” Weiss (1969a) tae 
predicted that additive summation should i 
forthcoming to the T + test condition. The ; 


design of this experiment is shown in row 2b 
of Table 1. TL 
Weiss (1969a) diq get summation to T + 
to a degree that was directly comparable to 
that forthcoming to T +Lina mate 
free-operant summation study that cage 
similar training and testing techniques. He 
therefore concluded: 


ps : à imulus 
The postulation of à Symmetrical composite stimu 


dimension in Summation designs has been supported: 
[Additive] summation will occur to the stimulus ality 
plex representing either extreme of a two-moda te 
composite continuum when "single" stimulus presen a 
tions are reinforcement-correlated if the opposite is 
treme is conditioned as S*. Therefore the continuum es 
Symmetrical, with the functions of the two extrem 
interchangeable [Weiss, 1969a, p. 25]. 


Extrapolating from Weiss’ (19692) composito. 
stimulus control model and these results, i 
becomes evident that a “composite entre 

is defined in relation to the behavior it contro's 
and not absolutely. It is not logically niin 
lor T -- and T+L to be dimension pai 
tremes. T + E SIT. SEAT could serve equally 
well if either Were associated with extinction 
and controlled response cessation while T + S 
and TEL maintained responding through 
reinforcement, In the former case, where T + e 
was S^, “the composite stimulus compose 


) entirely of elements unique to an SP function" 
1S ania T, and it should control additive sum- 
E in testing. On the other hand, when 

e L+ T, while T + Land T + L remain 
the SPs maintaining responding, it is T + L 
j t Saoul control additive summation since 
a M mg Vunposkte “elements umique 
qms ction: i Experiments substantiating 
UN atter predictions have not yet been 
) ported in the literature. 


Influence of 5* Training 


Erden to establishing a stimulus control 

E tudtss oH des which the additive summation 
Eunate a na as well as other suppressive 
neatly M a to be discussed later, 
plicitly fo eiss (1969a) findings also im- 
function ocus upon the importance of the Sê 
additive a the discrimination training of these 
ae Summation studies. Discrimination 
(^8 d ied: A qud consisting of periods of 
M he i rady been shown to be significant 
ed oe of several other phe- 
Control Je Ti in the study of stimulus 
that a "tq. ins and Harrison (1960) found 

| ated on : 1 generalization gradient was gener- 
D were Aaa ee dimension unless subjects 
| (1953) show bep training. Perkins 
involved ste discrimination training was 

y mmdum the production of stimulus intensity 
strated th effects. _ Terrace (1964) demon- 

(^ errors : at discrimination training, with 
f Shift. Was necessary for generalization peak 
unctio elss (1971) endeavored to isolate the 

a n of S3 in the discrimination training of 

A free-operant stimulus-compounding study. 

i Lum (1971, Experiment 1) trained four 
120 on a two-ply multiple VI 30-second VI 
“second schedule where 0 S^ contact was 

- mitted, Subjects were even placed into, and 
pce from, the training chamber with one 
D. Mu WI S», T+L or L+T, present. 
| uni hire toa "composite-stimulus attentional 
Sud T the continuum extremes (T +L 

1 Foren L) would each contain an equivalent 
. trainin tation of stimulus elements from eac h 
hen condition that maintained responding. 
sampling” if one assumes that the animal 1S 
Cng ‘composite elements during com- 


°D 
^ autos ld Meltzer, in a personal communication to the 
^ » presented data confirming these predictions. 
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pounding, as is implicit in Weiss’ (19692) 
analysis, stimulus compounding should yield 
no difference in the number of responses to the 
two continuum extremes." They should both 
control response averaging. This is precisely 
what Weiss (1971, Experiment 1) reported. 
He stated: 


In light of [these] results... , taken in the context 
of other comparable compounding studies cited, it 
scems safe to conclude that the discriminations afforded 
by S? training have been integral to previously reported 
instances of additive summation [p. 396]. 


"These results of Weiss (1971, Experiment 1) 
are corroborated by findings of Lawson, Mattis, 
and Pear (1968, Experiment 2). Lawson et al. 
trained their four rats on a multiple VI 45- 
second VI 45-second schedule. Light and tone 
were SPs. During light, responding was main- 
tained by food, and during tone by water. 
There was no S5. In testing, tone plus light 
controlled a response rate that was interme- 
diate between that forthcoming to tone or light 
presented separately. Lawson et al. interpreted 
their failure to get additive summation to 
compounded SPs to the fact that different 
incentives maintained responding in the pres- 
ence of each. However, in light of what is now 
known about the importance of discrimination 
training between extreme and intermediate 
composite stimuli for additive summation, it 
seems that the absence of S^ training is the 
more likely reason for the averaging Lawson 
et al. found to tone plus light in testing (see 
also Van Houten & Rudolph, 1971). 

Qualitatively, the results of Lawson et al. 
(1968, Experiment 2) and Weiss (1971, Experi- 
ment 1) agree quite favorably with the stimu- 
lus-sampling theory analysis of stimulus com- 
pounding presented by Atkinson and Estes 
(1963). Atkinson and Estes cautioned that 


realistic to assume that background stimu- 
lation from the apparatus and surroundings is negligi- 
ble. In fact, the experimenter may have to count on an 
unt of background stimulation, pre- 
dominantly conditioned to behaviors incompatible 
with the CR, to prevent “spontaneous” occurrences of 
itioned response during intervals between 


the to-be-conditione 1 ween 
presentations of the experimentally controlled stimuli 


Lp- 196]. 


it may be un 


appreciable amo 


When the “background stimulation,” or the 
“composite training extreme" in the termi- 
nology of the current presentation, is nol taken 
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into account in the Atkinson-Estes analysis, 
the probability of a response to the compound 
presentation of two independently conditioned 
stimuli would be somewhere intermediate be- 
tween the probabilities of each presented 
separately. (In response rate terms, if rate can 
be translated to probability of occurrence per 
unit time, this is precisely what occurred in the 
two experiments just described where subjects 
did not receive differential training to T + L.) 
On the other hand, when differential condi- 
tioning to the “background stimulation" is 
taken into account in the Atkinson and Estes 
model, and the strengths of the responses con- 
trolled by the separately conditioned stimuli 
are not overly disparate, additive summation is 
predicted to compound presentations. Later in 
the current paper it will become apparent that 
this is the only analysis of stimulus compound- 
ing to date that makes the necessity of dis- 
crimination training explicit for the occurrence 
of additive summation in conditioning. 


Consideration of Response Cessation and 
Nonreinforcement Consequences of S^ 


S^ has been an intrinsic part of the training 
procedures of those free-operant experiments 
demonstrating additive summation to com- 
pounded SPs. Weiss (1971) has shown that it 
is probably necessary if summation is to be 
observed, and Weiss (1969a) analyzed its 
stimulus control function along the composite 
dimension he postulated to underlie additive 
Summation. But it must be recognized that 
S* accomplishes Several things behaviorally, 
In addition to its extinction signal function, 
nonresponding. Weiss 
Sought to isolate non- 
ponse reduction effects 
ation designs, 

Weiss trained two groups of animals on a 
three-ply multiple schedule generating similar 
rates to each respective Component between 
groups. Tone and light were each SPs for one 
of two VI schedules for both groups. The 
absence of these stimuli, light-out no-tone 
(T 4- D) signaled extinction for one group 
(S^ training) and a DRO (differential-rein- 
forcement-of-behavior-other-than-bar-pressing) 
food reinforcement schedule for the second 
group (DRO training). In this experimental 
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design Sè and DRO both controlled response | 
cessation to T + L, but, while S? was also 
correlated with nonreinforcement, DRO rein- 
forcement density was maintained intermedi- 
ate between that controlled by the two VI S 4 
Therefore, response cessation was cam 

from nonreinforcement during T+ L, an 
the role of differential response rates s E 
composite-stimulus extreme and VI SPs i 
summation designs was investigated indepen- 
dently of differences in reinforcement density 
to the extent that response cessation | 
trolled by DRO and extinction are dynam! 
cally similar. f 
Total test responses were not changed by n 
manipulation, but rather the proponon b. 
these responses emitted to the compound ne 
the "single" SPs by Sè and DRO bie 
Although both DRO and S? subjects summa 
: 


to the T+L compound, DRO shite 
emitted a significantly smaller de alee an 
their total test responses to this compound h EU 
did subjects of the S4 group. Therefore, po E 
response cessation and nonreinforcement KA 3 
quences of S4 appear to be factors ieee: 1 
distribution of total responses during stimulu d 
compounding. If merely the DRO group oe 
been run this multiple causation might hang 
been overlooked, and response cessation 1 
reduction to one of the composite eu 
might have been considered the only variable 
contributing to additive summation. 


SuPPRESSIVE SUMMATION 


, ET on a 
Suppressive summation is observed whe 


lesser response is controlled by a compour, 
stimulus than by either of the independen | 
conditioned components presented individua i 

It was reported by Miller (1969), Reberg a | 
Black (1969, Experiment 1), and Van peer j 
O'Leary, and Weiss (1970) in a conde 
suppression paradigm, Miller (1969) and VI 
Houten et al. (1970) stabilized rats on "né 
base line correlated with the absence of 

and light (T 4- D. Subsequently they al for 
tone (T + L) and light (L + T) ein itt 
unavoidable shock, producing conditione they 
Pression to each separately, In testing res- 
observed summation of conditioned supp" to 
sion; that is, a lower rate was forthcoming n ! 
the tone and light (T + L) presented sim!” | 


* eed than to the individual presentation 

Bei. oF light. Reberg and Black (1969, 

NT 1) demonstrated the same phe- 

qa a with shock signaled by darkness and 
se. 


C Tem 
omposite-Stimulus Control Analysis 


ae 
ain and Emurian (1970) demonstrated 
toT pores summation could be produced 
composite aswell as T + L. They reversed the 
ree VI x ANON associated with the shock- 
while reinforcement contingency to T+L, 
and Jg ut T+Land b+ T as CSs, 
ae e responding to T + L in testing 
Sented, We er of the CSs independently pre- 
Büccesstulle and Emurian (1970) therefore 
Contro] c applied the composite-stimulus 
or additi odel that W eiss (1969a) formulated 
in suppre ve summation designs to predictions 
essive summation. They stated: 


Summat; 

to ie lu f conditioned suppression will be observed 
Yo-modalit. "i complex representing either extreme of a 
Stimulus y composite continuum, when : “single” 
Posite E a are shock correlated, if the op- 
Ore the sk is conditioned as the VI baseline. There- 
ion para oponie] continuum [in suppressive summa- 
h igms] is symmetrical with the functions of 


€ two ex 
19 extremes i angi Teise & Emuria 
7 » p. 2087. interchangeable [Weiss & Emurian, 


(1967) 1 (1963) and Rescorla and Solomon 
ue suggested that the conditioned 
tasure i Prsomenon offers a sensitive 
hes I avlovian conditioning. Therefore, 

s EP p g that the “composite-stimu- 
Nation ol” model applies to suppressive sum- 
Weiss controlled by conditioned suppression, 
Eas Emurian (1970) appear to have 
that p 7 Supported Weiss’ (19692) suggestion 
"ppli« T composite-stimulus analysis could be 
Summ, to classical as well as free-operant 
ation designs. The model has never been 


leg 
ted i ne 
l in a conventional classical conditioning 


riment, 


"ALYSIS 
vena or RATE RELATIONS IN ADDITIVE 
Ww UPPRESSIVE SUMMATION PARADIGMS 
Re Vel 
lng d 


In the a Emurian (1970) pointed out that 
b aS of the many procedural differences 
O8 additi ose free-operant experiments yield- 
Cung ive and those yielding suppressive 
lon there is an underlying similarity. 
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Response rates are systematically ranked, in 
opposite directions, over the symmetrical com- 
posite dimension in both instances. For ex- 
ample, in an additive summation study the 
training composite extreme (T 4- L) would 
control response cessation, the intermediate 
composite stimuli (T +I or L + T) would 
maintain responding, and summation would 
be forthcoming to the composite opposite to 
that employed in training (T + L). In sup- 
pressive summation, the training extreme 
(T + L) maintains responding, there is a re- 
duction in rate to the intermediate composite 
stimuli, and T + L produces the lowest rate 


in testing. 


"Therefore what might be the necessary condition for 
summation [on a multimodal composite dimension], 
whether additive or suppressive, is differential rates 
controlled by extreme and intermediate composite 
stimuli in training. The relation of these rates to each 
other, other variables held constant, could determine 
the direction of summation to the composite extreme 
opposite to that employed in training. [Weiss & 


Emurian, 1970, p. 209]. 


However, an incentive difference does exist 
between those studies reporting additive and 
those reporting suppressive summation. In 
those studies reporting additive summation 
responding to intermediate composites has 
been maintained by food as well as shock. 
When suppressive summation has been re- 
ported, suppression during training to the 
intermediate composites has only been con- 
trolled by a CS signaling an unavoidable shock 
ina conditioned suppression paradigm, punish- 
ment for responding (Van Houten & Rudolph, 
1971), or shock avoidance (Weiss & Wiltz, 
1972). The rate-relation approach to the 
analysis of summation would be strengthened 
if suppressive summation was forthcoming 
from a subject whose differentiated behaviors 
to the respective values along the composite 
continuum were solely controlled by positive 
t. A subject has recently yielded 
author’s laboratory. 

ng cumulative record of a 
rat trained on a multiple (VI 60-second) (con- 
junctive VI-60-second DRL 13-second) sched- 
ule is presented in Figure 1. During T + L, a 
VI 60-second food reinforcement schedule was 


in effect. When a tone (T +1) or a light 
(L + T) was presen 


reinforcemen 
these data 1n the 
A terminal traini 


t,a DRL 13-second sched- 
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Fic. 1. Terminal cumulative record of rat trained on multiple VI 60-second (VI 60-second uad 
second) schedule where the VI 60-second component was signaled by light-outno-toneand vds A 
VI 60-second DRL 13-second component was correlated with tone (T) or light (L). The latter per inae 
identified on the record by depression of the cumulative response pen. Slash marks by this pen, w 


upward or downward, identify reinforcements. 


ule was superimposed on the underlying VI 
60-second contingency. This meant that when 
a reinforcement was made available on the VI 
contingency, a response would produce it only 
if it occurred at least 13 seconds after the pre- 
ceding response. In this animal the contingency 
described maintained a high response rate 
during T + L with responding appreciably re- 
duced during T --L and L +T. In more 
general terms, responding to the training com- 
posite stimulus extreme was higher than that 
controlled by the intermediate composites. 
The results of the 12 block-randomized test 
replications, similar in format to that per- 
formed by Weiss and Emurian (1970) when 
they reported the summation of conditioned 
Suppression, are presented in Table 2. Tone 
plus light (T + L), T + L, and L 4- T were 
each presented 1 minute per block, Separated 
by 3-minute T + L periods. Only the VI 60- 


TABLE 2 
TOTAL TEST RESPONSES 
Stimulus condition 
Test rep- |. 
lications n S 
T +1 TAL L+T T+L 

1-3 141 56 39 42 

5-6 208 86 50 28 

7-9 179 56 67 25 
10-12 186 57 56 26 
Total 714 255 212 121 


-minute periods preceding 


imulus presentations of each test 
ve blocks of three replications, 


a Represents the mean of the 1 
T+L,L+7,andT 47 
replication totaled of suci 
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" ing the 
Second contingency was effective during 


test. Table 2 indicates that suppressive FX. 
mation was clearly evidenced to T + L er 
the test. T + Land L + T controlled appr T | 
mately one-third the response output of I i ii 
while T -- L controlled roughly a adi 
many responses as T + L or L + T. Alt opo | 
this evidence must be viewed as merely e | 
tive of the general theme of the ratere "mal 
analysis of suppressive and additive me ni 
tion, rather than confirmatory, these pre dvd 
nary data do lend substantive, and ineen | 
generality to that interpretation. Honni | 
Weiss (1971) cautioned that reinforcement c E 
Sity relations between the extreme and moa 
mediate points along the composite cpu Eee gi 
the manner in which the differential rarei as | 
tween these stimuli are conditioned, as wel id 
the terminal rate relations, could contribute us 
the control exerted by the compound simu 
represented by the composite extreme oppo a 
to that employed in training. Moreover, rec i 
evidence indicates that even wea ee 
these factors might be insufficient when pre g 
ing the distribution of responses between ped 
and compound stimuli in testing. Wiltz at 
completed a dissertation under the autho 
supervision in which additive summation "t 
clearly evidenced to combined stimuli (T e en 
during extinction and maintenance tests, W il 
responding produced food as well as ™ 
es ee 


ive stimull 
* R. A. Wiltz, Jr. Combining discriminative S, 
signaling punishment. Unpublished doctoral e 


Lem The American University, Washington; 
972. 


"9 


— 
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punishment on independent VI schedules dur- 
ing T-F E and L 4- T, if T -F controlled 
response cessation from early training. How- 
ever, if T + L first maintained a higher rate 
than T 4- and L +T, when it was subse- 
iq: Begg to control a lower rate 
en her of these stimuli, additive summa- 
a xn apa forthcoming to T T L. It there- 
uem 05, at least in certain schedule situa- 
the paste pr cafe might be costly,” that 
Bos a of the rate relations between ex- 
well a th intermediate composite stimuli, as 
to ‘ends ^ immediate rate relations just prior 
medir must be taken into account in à 
hensive analysis of stimulus control. 
fols stimulus-compounding assay appears 
liquely sensitive and useful in this analysis. 
ES rate-relation interpretation of summa- 
fem stimulus compounding could mean that 
eee stimuli associated with the same 
Under. e, VI 60-second for instance, could 
under one circumstance produce additive and 
P another suppressive summation. In fact 
TARTI Wiltz (1972) have already demon- 
E at compounding SPs controlling free- 
Could avoidance on an RS 25-second schedule 
neris suppressive as well as additive 
schedul ton as a function of the rate and 
me diate relations between extreme and inter- 
Possible composite stimuli in training. The 
Compr ih implications of such findings to a 
and pe E understanding of excitatory 
as hos hibitory ' mechanisms in conditioning 
iai. by compounding assays are dis- 
in a later section of this paper. 


AVERAGING 


sting ing might be said to occur during 
itu. us compounding if the response con- 
m a by the compound is somewhere inter- 
ri between the response outputs = 
Stimuli by the independently conditione 
Used Fisica the compound. Pavlov often 
Mas € degree of response reduction to Cer 
Stren S NOM test to measure the edi 
ER of a stimulus (Rescorla, 1969a). This 
“urement technique was necessary because 
i as behavioral level the conditioned 
“Ncy not to make a response often cannot 
Istinguished from the absence of excitation. 
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TABLE 3 


Leporsky’s DATA SHOWING ALGEBRAIC SUMMATION 
OF CONDITIONED REFLEXES 


Time Stimulus during one minute y 
saliva 
1:40 p.m. | Tone 21 
2:40 p.m. | Rotating object + tone + flash 32 
0 p.m. | Rotating object 23 
227 p.m. | Simultaneous application of all three posi- | 
tive conditioned stimuli + tactile stimu- 
us 
2:51 p.m. | Rotating object + tactile object A 
Some Classical and Operant Conditioning 


Experiments 


Pavlov (1927) described an experiment by 
Leporsky that illustrates the effect of a con- 
ditioned inhibitor on positive conditioned re- 
flexes of various strengths, as well as summa- 
tion of conditioned reflexes paired with separate 
stimuli. Three alimentary reflexes were inde- 
pendently conditioned to a rotating object, to 
the flash of several lights, and toa musical tone. 
A tactile stimulus was firmly established as an 
inhibitor of the response to each of these 
Table 3 not only shows clear 
conditioned reflexes but also 
which could 


stimuli. 
summation of 
that the conditioned inhibitor, 


completely inhibit the response when pre- 
sented simultaneously with any one of the 
inhibit 


positive stimuli, could only partially 
the reflex reaction evoked by all three positive 
conditioned stimuli acting simultaneously. This 
study clearly demonstrates the algebraic sum- 
mation of response strengths. 

Szwejkowska and Konorski (1959) condi- 
tioned two positive CSs— bell (S1) and bubbling 
water (S2)—while never pairing two other CSs 
with food—metronome (Ss) and whistle (S4). 
The coincidence of positive and negative CSs 
(Si + S4, Se+ Ss, Si + Sa, and S+ S) 
usually produced a salivary effect in the range 
between the full effect to a positive CS and 
the minimal response to the negative CS. 
(Strangely, the simultaneous presentation of 
both positive CSs produced a CR indistinguish- 
able from either presented separately.) 

Cappell, Herring, and Webster (1971), Ham- 
mond (1967), Reberg and Black (1969, Experi- 
ment 2), and Rescorla (1969b) demonstrated 
that a CS— (non-shock-associated stimulus) 
can reduce suppression controlled by a CS 
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(shock-associated stimulus) in a conditioned 
suppression paradigm when CS+ and CS— 
are presented simultaneously. The CS— is 
interpreted by these authors as inhibiting 
the conditioned emotional responses (CERs) 
elicited by the CS+, thereby reducing the re- 
sponse suppression produced by these CERs.!^ 

The results of several operant experiments 
employing compounding tests similar to Pav- 
lov's are interpreted to indicate that a negative 
stimulus (S4) exerts inhibitory control. Cornell 
and Strub (1965) employed differentially 
located light stimuli as SPs (signaling food 
availability on a VI schedule) or S4 (signaling 
extinction) in free-operant training. During 
compounding tests, compound presentations 
of SP and Sê lights led to response rates that 
were between those controlled by the separate 
presentations of SP and S2 lights, indicating, 
according to Cornell and Strub, the"inhibitory? 
effect of S^, 


Brown and Jenkins (1967) recently per- 
formed an experiment that specifically con- 
trolled for Skinner's (1938) criticisms of the 
classical conditioning experiments on which 
Pavlov (1927) originally based the concept of 
inhibition. They demonstrated: 


A stimulus (tone) that has become a signal for no 
responding when paired with one excitatory stimulus 
(key color used in conjunction with a go/no-go auditory 
discrimination) also serves asa signal for not responding 
when it is combined with another excitatory stimulus 


(key color used for the transfer test) that is clearly dis- 
ies, 


? Results recently reported by Coulter and Weiss 
(1971) suggested that a stimulus that previously served 
asa CS+ in a conditioned Suppression paradigm, but 
which currently signals safety and controls response ac- 
celeration, might not act as a “fear inhibitor.” Their 
compound controlled suppressive summation, indicat- 
ing that the previous conditioning history of, as well as 
the immediate rate control by, the single stimuli com- 
pounded must be appreciated when predicting behavior 
to a compound stimulus. Signi. 


t d ficantly, the compound- 
ing test behavioral assay appeared to permit the mea- 


surement of the residual “fear” stil] associated with the 
currently safe CS— of Coulter and Weiss—in spite of 
the fact that the response acceleration controlled in its 
presence made it indistinguishable from a CS— that 
has always signaled safety. These results, as well as 
those presented earlier in the section “Rate Relations,” 
support Konorski’s (1967) conclusion “that the kind 
of primary training of a given stimulus, whether ex- 
citatory or inhibitory, determines its later properties: 
it is difficult to transform an excitatory CS into an 
inhibitory one . . . , as it is to transform a primarily 
inhibitory CS into an excitatory one . . . [p.-323].” 
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criminated from the one employed in the original train- 
ing. . . . [Since] extinction of responding to the com- 
bination of tone with one key color did not cause ws 
of response to the second key color, . . . generation 
or secondary extinction cannot account for the resu 
[Brown & Jenkins, 1967, p. 262]. 


The foregoing results fairly well Slaps 
through stimulus compounding techniques e 
functioning of what are customarily thoug 
of as “inhibitory”? mechanisms. Nevertheless, 
Weiss (1967) pointed out: 

When stimulus compounding produced additive sin 
mation, the separately conditioned stimuli had E 

been previously associated with reinforcement e 
maintained roughly similar, if not identical, respon J 
rates or magnitudes. . . . To yield response Bue 
though, one of the stimuli compounded was QUAM 
ment-associated and maintained responding, while i d 
other signalled extinction . . . and produced a D 
ligible response. . . . "Therefore, either the absence j 
reinforcement to one of the stimuli, or the conco 
low response rate, could be responsible for dip e 
averaging observed in these studies. Response and "n 

forcement variables are confounded in the comparison cd 
additive summation and response averaging paradigm 

[italics added; Weiss, 1967, p. 535]. 


Weiss (1967) then went on to train animals op 
a multiple VI 30-second DRL 20-second extinc- 
tion schedule. After the subjects stabilized, the 
widely different rates controlled by the VI and 
DRL SPs satisfied, or surpassed, the rate 
difference requirements that appeared neces- 
sary for free-operant averaging to compounded 
SPs. On the other hand, the reinforcement 
densities received during the VI and DRL SPs 
in training were similar to those associated 
with independently conditioned SPs that pro- 
duced additive summation when compounded. 
Therefore, reinforcement and rate factors were 
separated. 

When the high-rate VI and low-rate DRE 
training SPs were compounded, they con- 
trolled an overall response output that was 
Somewhere intermediate between that Pro 
duced by these SPs individually presented. s 
general the same relationship held when 
generalized stimuli were compounded. There 
fore Weiss (1967) concluded that “one of the 
stimuli compounded does not have to be as- 
sociated with extinction for response averaging 
to occur [p. 540].” Widely discrepant rates 
appear to be sufficient. 


I : 
nlerresponse Time Analysis 


E te eiss (1967) found response aver- 
EM hen he compounded VI and DRL SPs 
D bte» use these. results to attribute 
B edle [A characteristics to the DRL 
ing Ted s rather speculated that the averag- 
Een dae probably due to a competition 
B rolled n incompatible response repertoires 
B tros ; y the two SPs, just as Sê or CS— 
with ien response repertoire incompatible 
B keel i controlled by an SP or a CS, re 
o gira suggested that the behavioral 
appreciat vi conflict might be more fully 
respon s e through jan analysis of inter- 
se time (IRT) distributions. 


Bim on, 

Bt eens compound stimulus presentations 

Tate] VI. uad alternating attention. between [high- 

Some interi; : as] DRL-associated, stimuli, or 

Aneous att nediate distribution could indicate simul- 
attention to both stimuli [Weiss, 1967, P- 540). 


cane (1969b, 1972) gathered IRT data 
igh. aes test in which 
Simultane low-rate stimuli were presented 
analysis zy and individually. A descriptive 

Tee test response patterning during the 
Weraging ew enin strongly suggested that 
resents a responses to each test condition 
emitted d distorted description of the behavior 
ls, as meta the compound. An IRT analy- 
Tecords ; as examination of test cumulative 
totals t indicated that intermediate response 
Dg a the compound of high- and low-rate 
distribu not correlated with an intermediate 
iu of responses. The compound dis- 
lerizin dy appeared to consist of IRTs charac- 
S the single SPs. The extent to which 
nding applies to response averaging pro- 
by the summation of “excitatory” and 


lbi x " : 
itory" response tendencies, when stimuli 
pertoires 


oe less disparate response T€ 
ET pounded, is a ripe are for investiga- 
nd ough (1963), Sewell and Kendall (1965), 
(1957 rites, Harris, Rosenquist, and Thomas 
to stic have reported that IRT distributions 
S mah removed from the training stimulus 
Stimy Continuum tested differed from training 
ization response distributions during gener- 
freauen: only with respect to an increased 
Also S Sy of long IRTS. Migler (1964) has 
Pani "pplied convincing evidence in a two- 
Pulandum paradigm that generalization 


Uced 


Cont 
are 
tion 
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gradients are a statistical artifact of combining 
mixtures of behaviors over time. R 

It is obvious that the likelihood of finding 
averaging during compounding depends upon 
the differences between the response rates to 
each stimulus. However, more than these rate 
differences seem. to be involved. It appears that 
the discrimination training received between 
extreme (T + L) and intermediate composite 
stimuli (T + L and L + T) must be considered 
in analyzing response averaging as well as 
additive and suppressive summation. When 
the composite extreme controls a lower re- 
sponse rate than either of the intermediate 
composites, it seems reasonable to expect that 
extremely disparate rates between intermedi- 
ate composites would be necessary for averag- 
ing. In this instance the rate relations between 
extreme and intermediate composite stimuli 
would lead to the prediction of additive sum- 
mation to the composite extreme (T 4- L) 
opposite to that employed in training, while the 
incompatibility of rates between intermediate 
composites would make averaging likely to 
T--L. Averaging and additive summation 
processes were thus probably operating in 
opposition to each other when Weiss (1967, 
1969b, 1972) reported averaging to Com- 
pounded tone and light stimuli that custom- 
arily controlled rate differences of 25 or greater 
to one, while T34-L controlled rates lower than 
either tone or light. (The same thing could 
probably be said for the Adams and Allen 
[1971] study where the average rate difference 
between tonc and light in training was 130 
responses per minute.) “Incompatible” rates 
diate composites in training 


between interme 
appeared necessary for averaging during com- 


ounding in these experiments. 
According to the composite stimulus control 
model discussed earlier, if, in training, different 
rates are forthcoming to the intermediate com- 
posites and no contact is permitted with the 
composite extreme, or if the rate controlled by 
the composite extreme is between those con- 
trolled by the intermediate composites, Te- 
sponse averaging should be forthcoming during 
compounding. When Weiss (1971, Experiment 
1) trained rats on a two-ply multiple VI 
schedule where tone signaled one VI and light 
er, and where subjects were allowed #0 


anoth where 
contact with T 4- L, he found clear and con- 


202 


sistent response averaging to T + L as well as 
T +L in testing in spite of the fact that the 
response rates to tone and light were not 
characteristically different from those con- 
trolled by these stimuli in studies reporting 
additive summation to T + L. (In these latter 
studies though [Weiss, 1964; 1969a; 1971 
Experiment 2], subjects were given extensive 
training contact to T + L, in whose presence 
they were taught to cease responding.) On the 
other hand, response averaging reported in 
conditioned suppression studies is an instance 
of averaging when the composite stimulus 
extreme (VI base line) controls a rate between 
the suppression maintained by the CS-+ and 
the facilitation customarily controlled by CS—. 
"Therefore, due to the different discriminations 
demanded between the several composite 
stimulus values in training, whether the free- 
operant response averaging reported by Weiss 
(1967, 1969b, 1972) and Weiss (1971, Experi- 
ment 1) and the inhibition of suppression 
studies (Hammond, 1967; Reberg & Black, 
1969; Rescorla, 1969b) are dynamically similar 
is open to question. To be more completely 
understood, response averaging, just as addi- 
tive and suppressive summation, will more 
often have to be considered in the context of 
the total training schedule controlling the 
rates to the compounded stimuli. 


“EXCITATION,” “TNHIBITION,” AND 
STIMULUS COMPOUNDING 


Stimulus compounding has been employed 
as an assay technique to measure the nature of 
control exerted by independently conditioned 
stimuli since the early twentieth century. 
Within the conceptual framework developed 
by Pavlov, the behavioral resultant to the 
simultaneous presentation of separately con- 
ditioned stimuli could be indicative of the mode 
of control—"'excitatory" or "inhibitory"— con. 
ditioned to each. Although these terms are 
somewhat ambiguous they have, for example, 
been incorporated as explanatory mechanisms 
in the comprehensively formalized learning 
theories of Hull (1943, 1952) and Spence (1956) 
and are rather loosely used by psychologists in 
a wide variety of situations. 

When compounding two conditioned stimuli 
results in a greater response than either stimu- 
lus presented singly, one observes what is 
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empirically called additive summation. The 
learning mechanisms postulated to underlie 
these results would be considered “‘excitatory 

in nature. Hull (1929), in an attempt. at a 
functional interpretation of the conditioned 
reflex, spoke of it as an addinversubtraetive 
type of reaction in which the number o 
elements from the original CS complex is the 
determiner of the intensity of the response. 
Hull (1929) predicted: 

if two distinct stimuli which have been independently 
conditioned to a given response are presented together, 
the intensity of the resulting response is likely to ap- 
proach the arithmetical sum of the responses to the two 
stimuli presented separately [p. 502]. 


In 1943 Hull no longer emphasized the arith- 
metic sum of the separate responses, but aT 
the resulting habit strength if the number "i 
reinforcements on all of the separate stimu” 
has been given consecutively in the presence” 
one stimulus. Skinner’s (1938) law of ae 
summation, which reads, “When two reflexes 
have the same form of response, the repom 
to both stimuli in combination has a gee 
magnitude and a shorter latency [p. 31], log 
formally says the same thing. 32 

Pavlov (1927, p. 76) also suggested tha! 
stimulus compounding might be the mu 
direct method of measuring inhibition. W ne 
à known exciter of a response is compounde s 
with another stimulus, and the respons? 
elicited by the compound is less than that 
controlled by the exciter alone, the Sepon 
stimulus is an inhibitor. In addition to pre 
dicting the summation of compatible nde 
potentials, Hull (1943) also noted that — 
can be a competition of incompatible aan 
potentials that would lead to a less dh 
response, or no response at all if the anien y 
nistic reaction potentials are momentan! / 
equal. Functionally, Skinner (1957) SS 
the same behavioral resultants when he state®- 
it is a well established principle in nonverbal behavior 


ues ince 
that separate Sources of strength are additive- S 


` V havior, 
Some variables reduce the strength of verbal bel 


the addition must be algebraic) [p. 228]. d 
Therefore, the results of stimulus compou?" 
ing tests have identified the interaction. 2 
“exciters” and of *exciters" and “inhibitor 
Following the same line of reasoning, " en 
simultaneous presentation of two om 
dently conditioned stimuli produces a les 
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Most likely M eere should be indicated. 
conditioning x ae ee classical 
EV when a lesser response was forth- 
ming when an "exciter" was com ounded 
with two rather th: B i pounoee. 
Suppressive er than with one inhibitor. 
itie bas e summation in operant condition- 
ine us Peen extensively discussed in a preced- 
g section af hs paper 
and Papin framework sketched “excitation” 
cesses a SER mutually exclusive pro- 
by. work in opposition to one another. 
was Peed m the basis of previous research it 
a i that the response rate and rein- 
stimuli c density relations between the two 
treme of M mio and the composite ex- 
would c cupis multiple training schedule, 
Summati the factors determining direction of 
compoundis Within this framework, where 
assodiatel te precisely the same schedule- 
suppressi stimuli can lead to addinye or 
and e the concepts of ‘excitation 
heen ee take on a definite relational 
b titre] a This indicates that the stimulus 
schedul Bed by a component of a multiple 
ue mal ey be fully appreciated without 
Which og to the total schedule context of 
and alte part. This is what Pavlov, Hull, 
analyzed. st failed to make explicit when they 
escorla’ sinus compounding. In terms of 
stimuli cs. oe distinction, compounded 
one mn. d control tendencies “opposite (to 
although er, addition or suppression, 1n testing 
With a they specifically were each associated 
ed ^ same particular schedules of reinforce- 
hese ontrolling similar response repertoires. 
Soa, results, not altogether speculative as data 
Cate nted in prior sections of this paper indi- 
d "geris. ee a reformulation, at least as 
cn a stimulus-compounding index of these 
iN sses ds concerned, of “excitatory and 
be ee mechanisms in conditioning. How- 
su eee results of compounding would agree 
ings Dun" with Hearst, Besley, and Farth- 
stimulus * recent redefinition of an inhibitory 
Condition; as a stimulus that develops during 
Strength beh the capacity to decrease response 
p. 4057” ow the level occurring In its absence 
Tesponse i According to this definition, if 
Measure strength may be translated to a rate 
fompon? it could be the rate relations between 
ents of a multiple schedule that deter- 
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mine inhibitory, and by implication excitatory. 
stimulus control, just as they can determine 
those circumstances that produce additive and 
suppressive summation during compounding. It 
appears, however, that once these mechanisms 
are defined in such a fashion that they lose 
their absolute properties, their conceptual 
usefulness, from an integrative point of view, is 
severely diminished. As Konorski (1967) sug- 
gested, it might be more useful and parsi- 
monious to think in terms of the interaction of 
different excitatory mechanisms. 


GENERALIZATION PEAK SHIFT AND SUMMATION : 
Some FUNCTIONAL SIMILARITIES 


Positive peak shift is observed during à 
generalization test when maximum responding 
is controlled by a stimulus removed from the 
SP controlling the highest response rate in 
training in a direction away from that stimulus 
controlling a lower training rate. If the on-off 
states of the stimuli employed in those stimulus 
ments that report additive 


compounding experir 
summation might be conceptualized as forming 
tending from the 


a composite continuum ex 
all-off extreme (T +D) through the one- 
stimulus-on condition (T + L or L+ T), to 
the all-on extreme (T4 L)a functional com- 
parison of summation to peak shift would be 
facilitated (see the stimulus identification row 
of Table 1). 

Wolf (1963) and Weiss (1964) were the first 
to report that subjects summated additively to 
T+Lin testing when responding in training 
was extinguished to T+L and maintained 
through reinforcement to T--LandL-c Te 
On the composite continuum, T + L can be 
seen as further remove 


d from T+L than 
either T + LorL- T. This led Wolf to com- 
pare the response enhancement effect of com- 
bined SPs to generalization peak shift. He 
postulated that the composite stimulus dimen- 
sion employed in summation experiments 
might be functionally equivalent to the unitary 
dimensions of the peak shift studies. — . 

Subsequent to Wolf's suggestion, evidence 
has been reported that is supportive of the 
peak shift-sumr i 


mation comparison. Response 
enhancement effects along the ratio scale 
continua employed in peak shift studies, as well 
as along the composite continuum postulated 
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to underlie summation, appear to be controlled 
by similar variables. These include (a) intra- 
dimensional discrimination training that pro- 
duces rate differences between stimulus values 
along the respective continua, with the possi- 
bility that contrast must be a by-product of 
that training if either enhancement phenomena 
is to occur; (b) reversibility of function between 
high- and low-rate training stimuli in positive 
and negative peak shift as well as additive and 
Suppressive summation; and (c) the contribu- 
tion of both rate and reinforcement differences 
between training stimuli in determining mag- 
nitude of response enhancement for peak shift 
and summation in testing. 

Positive peak shift will occur after discrimi- 
nation training in which one value on a con- 
tinuum is reinforced and another extinguished 
(cf. Hanson, 1959). Either value along the 
stimulus continuum can serve equally well in 
either SP or Så capacity, with the peak shifted 
one way or the other as a function of the 
position of S^ relative to SP. Weiss (19692) 
demonstrated this reversibility of function in 
an additive summation paradigm. Prior to this 
experiment, additive summation had been 
reported to T -- L when T-FL and L +T 
were each SPs for a VI food reinforcemen} 
contingency, while T + T, signaled extinction 
(Sel + Land Lit T were also the VI SPs 
when summation was reported to T+ T, by 
Weiss (19693), but in this instance S^ was 
signaled by T+ I, These results confirmed 
that the composite continuum was behaviorall y 
Symmetrical in additive summation, with the 
functions of the two extremes interchangeable 
m much the same way that 550 or 570 milli- 
microns (my), for example, can be employed 
as S^ to produce peak shift. Further, it is well 
documented that intradimensional discrimina- 
tive training is necessary for peak shift just as 
Weiss (1971, Experiment 1) suggested that it 
was essential to additive summation, His sub- 
jects, who did not receive discrimination train- 
ing between different values along the com- 
Posite continuum, defined in terms of the 
number of composite elements “on,” failed to 
Summate additively to compound stimulus 
presentations. 

If additive summation might be concep- 
tualized as having attributes in common with 
positive peak shift, suppressive summation 


might be compared to negative peak shift. 
Guttman (1965) and Hendry, Switalski, and 
Yarczower (1969) reported negative peak shift. 
In Guttman's experiment, responding in train- 
ing was not completely eliminated to S^ bu; 
was merely maintained at a lower level to S 

than SP. In testing, the stimulus that con 
trolled the lowest response output was not S 

but a stimulus value removed from S? in a 
direction away from SP, 

During suppressive summation the com- 
posite extreme opposite to that which main- 
tains responding controls a lower response 
output than either of the intermediate com- 
posites that control suppression in training, 
just as a stimulus further removed from S 
than S? controls a lower response output than 
S^ in negative peak shift. Guttman (1965) 
produced negative peak shift when 550 mp was 
SP and 560 my was S3, as well as when the 
opposite stimulus-schedule combination bos 
employed. Similarly, Weiss and Emurian 
(1970) demonstrated that suppressive summa- 
tion could be controlled by either extreme of 
their composite continuum after the appro- 
priate training conditions. 

That rate relations between the components 
of a multiple schedule might be of fundamental 
importance in determining stimulus control has 
recently been demonstrated by Yarczower, 
Dickson, and Gollub (1966) and Terrace (1966, 
1968). Yarczower et al. (1966) systematically 
varied response rate and reinforcement density 
relations during differential intradimensional 
training between components of a multiple 
schedule. Their manipulations led these authors 
to conclude that their “data imply that re- 
Sponse rates at the end of training, rather than 
reinforcements per se, determine the character- 
istics of the generalization gradient [ Yarczowet 
ct al, 1966, p. 631] When rates between 
multiple-schedule components were different, 
the peaks of their generalization gradients were 
shifted away from the lower rate stimulus. On 
the other hand, Yarczower et al. showed that 
as long as the rates in the two components were 
equal, the generalization peaks were not 
shifted even when reinforcement densities were 
not equal. More recently Yarczower, Gollub; 
and Dickson (1968) have suggested that rein- 
forcement density and rate relations between 
the components of 4 multiple schedule might 


ce 
a ~~ 
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a determining gradient shape. Weiss 
same M ^in 2) demonstrated that these 
mu D ples appear to be operating to deter- 
T agnitude of additive summation. 
Winco (1968) affirmed : the findings of 
ae sind m al. (1966) while extending the 
IIT an ; o behavioral contrast (cf. 
onte? A in addition to peak shift. 
Mining Is a served when, after discrimination 
"n multiple schedule, the rate in the 
changed o one component that remains un- 
E ui bos ina direction opposite to that 
Tee (196 a change in the other schedule. 
experimer 68), from the results of a variety of 
ing to s ts that produced differential respond- 
conclud i Mpsagana nd of a multiple schedule, 
ed: 


t 

pas V ESA vi of the rate of responding to one of the 
Produce Ria discriminative stimuli is sufficient to 
a suficie ontrast. The present results indicate also that 
shift is s condition for the occurrence of the peak 
two alte reduction in the rate of responding to one of 
Peak Built discriminative stimuli . . - {with the 
Which Ge J ay from the stimulus in the presence of 
p. 7397, rate of responding was reduced [1968, 


yate reduction toa composite extreme has not 
compou a been investigated in stimulus 
bul» ee yielding additive summation. 

Starts f though, when differential conditioning 
reducti rom the beginning of training, rate 
urin us one of the components 15 implicit 

fact wer of the discrimination. In 
t i $ ie (1971, Experiment 2) documented 
plicit uction, Therefore, although not ex- 
Com y investigated, rate reduction to the 
- posite extreme employed in training has 

ina ably been implicit in those studies report- 
fa riiv summation. Thus, to the extent the 
> ence presented supports the contention that 
eak shift and summation possess some under- 

is, mclional similarities, the postulated opts 
and d rale differences belween training extreme 
ing Pa qai com posite stimuli in AR 
ing Fita control properties within compound- 
periments is supported by the importance 


Ort A 
f that variable to peak shift. 


CONCLUSION 
Rese: ‘ ‘ 
Con esearch interest in the area of stimulus 
"n a : s gs 
Bst Pounding has increased substantially in the 
Several years. Additive summation is now 
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a well-established phenomenon, with the free- 
operant research in particular indicating that 
it is not schedule or incentive-specific. Rather, 
additive summation appears to be dependent 
upon discrimination training that leads to a 
higher rale, or response output, in the presence 
of each of the stimuli to be compounded than i 
in their simultaneous absence. Research to date 
has customarily maintained a minimal response 
output to this latter condition by programming 
extinction in its presence. However, responding 
has been maintained to the individual stimuli 
subsequently compounded by VI, FI, DRL and 
signaled as well as Sidman avoidance con- 
tingencies in the various free-operant studies 
surveyed. The classical conditioning experi- 
ments yielding additive summation were more 
limited in their scheduling, although a variety 
of reinforcers were used as unconditioned 
stimuli. 

Unfortunately, attempts to predict the re- 
sponse output to à compound stimulus presen- 
tation as a function of the responses controlled 
by the independently conditioned stimuli com- 
posing it have not been overly successful in the 
literature of additive summation. The results 
have ranged from additive summation effects, 
just barely meeting the minimum requirements 
defined earlier in this paper, to several studies 
that fit a simple additive model, to others that 
report substantially greater responding to the 
compound than to the outputs controlled by 
the single stimuli combined. This variability 
is not surprising in view of the fact that it is 
just recently that some of the dynamics un- 
derlying additive summation have begun to 
be made explicit (Weiss, 1969, 1971; Weiss & 
Emurian, 1970), and a variety of training 
and testing procedures have been employed 
by different investigators. In particular, test 
length might be a significant factor in deter- 
mining the magnitude of additive summa- 
tion since several investigators employing 
extinction tests have specifically stated that 
the compound test condition continued to 
control responding when responding to each of 


the single stimuli composing it was completely 


extinguished. 
Suppressive summation has only been re- 
orted in the free-operant literature, and then 


only when response suppression to the indi- 
d was 


vidual stimuli comprising the compoum 


id 
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controlled by punishment or unavoidable sig- 
naled shock. Data presented in this paper 
suggested that the phenomenon is not, how- 
ever, incentive-specific, but rather that it could 
also be observed when the rate reductions in 
training to the single stimuli compounded was 
controlled by food-maintained schedules. This 
finding lends further weight to the contention 
that suppressive summation is dependent upon, 
within limits, discrimination training that 
leads to a lower rate, or response output, in the 
presence of each of the stimuli to be com- 
pounded than in their simullaneous absence. 

Examining the influence of discrimination 
training on response distributions during 
stimulus compounding led to the development 
of an empirically substantiated composite- 
stimulus control model applicable to additive 
and suppressive effects in both free-operant 
and classical conditioning. A symmetrical com- 
posite-stimulus continuum, defined by the 
on-off states of the stimuli controlling behavior 
in training, was seen to be common to both 
types of summation, with the functions of the 
all-on and all-off continuum extremes inter- 
changeable. Moreover, additive and suppres- 
sive summation seem to be specifically de- 
termined by the relations between response 
rates and reinforcement densities conditioned 
to particular stimulus values along the com- 
posite training continuum—with the most 
recent evidence indicating the importance of 
the history of these relations, as well as those 
conditioned immediately prior to testing, in 
determining the distribution of responses dur- 
mg à compounding test. Since, according to 
this formulation, compounding the same sched- 
ule-associated stimuli might lead to additive 
summation under one set of circumstances, 
suppressive summation under another, or even 
averaging in a third complex schedule context, 
absolute properties cannot be attributed to 
these schedule-associated behaviors without 
due regard to the total schedule context of 
which they are a part. This indicates that the 
continued exploration of those factors deter- 
mining additive and suppressive effects in 
compounding might further help in clarifying, 
and placing in contextual perspective, what are 
currently thought of as “excitatory” and 
"inhibitory" mechanisms in learning—thereby 
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even stimulating the development of more 
advanced unifying principles of behavioral 
control. For the most part, stimulus com- 
pounding research to date has focused on two- 
element composite control. As higher-clement 
composites are explored, more complex inter- 
actions will inevitably be revealed by this 
powerful behavioral assay. 
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regard to psychological and physical 
ternal genitalia, bone and 
orders, and some hormone 
lished. Increased stature, 
involvement, alterations in testi 
may, with properly 
genome. Data relev: 
noses, personality and behavi: 
conviction, and psychometric scores 
No consistent persona 
dicted from the XYY complement. 
researchers in this area of behav 


levels witl 


cular 


dm August. 26, 1961, Lancet carried a 
of th announcing an observation of the last 
MM abnormal genomes that could result 
Somes , aly separation of the sex chromo- 
sis (S uring oögenesis and/or spermatogene- 
1961) tne Koepf, Ishihara, & Hauschka, 
of NT E letter constituted the first claim 
Fanen servation of a 41,XYY human. Sub- 
anty i reanalysis (Dent, Edwards, & Del- 
Owes 963) of a 1960 report (Hayward & 
i at on an abnormal karyotype suggested 
earli an XYY rather than 22-trisomy as 
T reported. 
ting the following 
XY males have been 
EN Bulgaria, Canada, 
aly. Finland, France, Germ 
ands Jamaica, Japan, Mexico, 
5, Poland, Scotland, South A 
Sex the United States. Recently the XYY 
Bees omase constitution has been ob- 
Va in mice (Cattenach & Pollard, 1969; 
ns, Ford, & Searle, 1969). 
uring the first decade with the XVY 
oe proceeded up many blind al- 
sampling primarily to a disregard for proper 
47 ing techniques. Early hopes that the 
YY chromosome constitution might lead 
— relatively specific set of anomalies, aS 


decade, examples of 
reported from 
Denmark, En- 
any, Hungary; 
the Nether- 
frica, Sweden, 
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joint abnormalities, 
dermatogly phic alte 


collected data, prov 
ant to psychological 
oral description. 
on tests of pers 


lity or behaviora. 


47,XYY chromosome complement are reviewed in 


No clear relationship of ex- 
dental irregularities, skin dis- 
Y constitution has been estab- 
rations, possible neurological 
cells, and some slight cardiac anomaly 
e to be predictable from the XYY 
and social functioning include diag- 
s, criminal records, age at first 
onality and intelligence. 
been successíully pre- 
are made for future 


variables. 


h an XY 


1 constellation has 
Recommendations 


jor genetics. 


soon shown unrealistic. 
to understand the XYY 
male, studies have proceeded through three 
phases (Court Brown, 1968). The collection 
of case reports in which the XYY was dis- 
covered rather by accident constituted the 
first phase. The second phase began with in- 
tensive efforts to locate concentrations of XYY 
males in various subpopulations, especially 
mental hospitals and prisons. The third phase 
finds investigators addressing themselves to 
the real issues: What is the population inci- 
dence rate, and what anomalies, if any, can 
be predicted given a 47,XYY karyotype? 
From these studies, a mass of data on men 
with 47,XYY chromosomes has accumulated. 
Unfortunately, the bulk of these data is of 
indeterminate value for a genuine understand- 
ing of the implications of an XYY pattern. 
Most cases reported during the first phase of 
the research were karyotyped because they 
possessed a phenotypic attribute that was 
either unusual or previously noted in an XYY 
case study. Within the initial phase, selection 
bias seemed to operate primarily toward geni- 


tal anomalies. The second phase, with the 
suggestion that abnormal tendencies toward 
rior might be associated with 


aggressive behav 
the XYY, suffered a strong selection bias for 


the karyotyping of tall, imprisoned subjects. 
The third phase, with limited selection bias, 
introduced à considerable danger of Rosen- 
thal effects. Although no long-range data are 


had 21-trisomy, were 
During this struggle 
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yet available on 47, XY Y males discovered by 
mass screening programs, these data will be- 
come most valuable if kept reasonably free 
from contamination by expectancies. The 
oldest of these XYY children is about 4 years 
now (Valentine, 1969). 

Caution is fully warranted in accepting 
47,XYY diagnoses. 
Accurate identification of individual chromosomes is 
at best extremely difficult and, more often than not, 
impossible. . . . For example, the Y chromosome 
has been variously regarded as the longest of 
[Ferguson-Smith, Johnston, & Weinberg, 1960; Patau, 
1961], the smallest of [Chu & Giles, 1959], and the 
same size as [Ford & Hamerton, 1956] small acro- 
centric chromosomes (21 and 22). More recently, 
reports [Bender & Gooch, 1961; van Wijck, Tijdink, 
& Stolte, 1962] have indicated that the Y chromo- 
some varies in size not only from person to person 


but from cell to cell within the same person [Eggen, 
1963, p. 9]. 


Techniques have presumably improved with 
additional experience. Nonetheless, subjective 
judgment often entered into the karyotyping 
procedures. Recent reports (Anonymous— 
Pursuit of Y, 1970; Barlow & Vosa, 1970; 
George, 1970; Pearson & Bobrow, 1970; 
Pearson, Bobrow, & Vosa, 1970; Vosa, 1970; 
Zech, 1969) indicate that a fast and reliable 
technique may have been discovered for 
identifying Y chromosomes in human inter- 
phase nuclei. Staining with quinacrine mustard 
or quinacrine dihydrochloride (Atebrin) 
causes the Y chromosome to fluoresce brightly. 
This may allow much more efficient mass 
screening for Y chromosome aneuploidies, 
comparable to staining for sex chromatin in 
screening for supernumary X chromosomes. 


Borgaonkar and Hollander (1971) 


report, 
however, 


that no fluorescence could be de- 
tected in preparations from patients with 
small Y chromosomes. 

An attempt has been made in the follow- 
ing review to exclude XYY males known to 
be chromosome mosaics. Also excluded are 
XYY cases accompanied by any other chro- 
mosome anomaly (e.g., Down’s syndrome). 
Cases of apparent 47,XYY females are briefly 


discussed, but they are excluded from sum- 
mary data. 


PREVALENCE AND INCIDENCE OF 47,XYY 


One of the most widely discussed hypothe- 
ses about 47,XYY males is that supernumary 
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Y chromosomes predispose the holder to vio- 
lent acts of masculine aggression. What be- 
gan as a reasonable hypothesis—but immedi- 
ately failed to gain statistical support—was 
accepted uncritically by an apparently alarm- 
ing number of practitioners. 

Early surveys of sex-chromatin (Barr 
body) rates disclosed prevalence of around 
2% in institutions for male criminals and the 
“hard-to-manage” (Casey, Segall, Street, & 
Blank, 1966; Forssman & Hambert, 1963). 
A follow-up revealed that about one-third. of 
these were 48,XXYY, with the others being 
47,XXY. An earlier survey of ordinary men- 
tal subnormal males had observed a lower 
rate of 48,XXYY (Maclean, Mitchell, Harn- 
den, Williams, Jacobs, Buckton, Baikie, Court 
Brown, McBride, Strong, Close, & Jones, 
1962), giving rise to a hypothesized relation- 
ship between the extra Y chromosome and 
aggressive behavior. . 

An immediate search for partial validity 
was undertaken in institutions containing 1- 
dividuals detained because of criminal or de- 
linquent behavior. Among 342 mentally sub- 
normal patients at Carstairs Hospital, 9 with 
47,XYV were found (Jacobs, Brunton, Mel- 
ville, Brittain, & McClemont, 1965; Price, 
Strong, Whatmore, & McClemont, 1966). 
This prevalence rate was indeed high, and it 
generated a great deal of enthusiasm. How- 
ever, offering this finding, striking as it is, 5 
an indication that 47,XYY males are particu- 
larly likely to arrive in a hospital for aggres 
sive criminals is premature. Some attempt 
must be made to determine if a Type I error 
occurred. That is, could this extremely im- 
probable event (9/342) have been just that 
—an extremely improbable event? 

Table 1 includes a number of attempts t° 
replicate the Carstairs data. Seven of these 
Studies relate to the Carstairs East data °” 
mentally subnormal. Three of these studies 
represent a population of 2,207 patients, Wit? 
two 47,XYY cases among the 764 patients 
karyotyped. At Letchworth Village, 1 XY 
Subject was found among 4,000 male and i 
male residents by karyotyping 55 boys. ^ fifth 
study failed to find any 47,XYY among 3 
mentally retarded. A sixth study found 
among the 32 karyotyped. And a seve? 
study found 5 among the 21 karyotyped- 


th 


| 
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TABLE 1 
E i INSTITUTIONAL RATES OF 47,XYY 
Author(s) and year BOUE Selection Number | Number 
M criteria pss 4LXYY Institution 
Mentally subnormal 
Jacobs 
Brunt i 
ig on, Melville, Brit- 203 N 97 stairs—E 
Ds McClemont (1965) None 197 7 Carstairs—East 
2 OON eti * Aes SYST 
uie oe Jacobs, & 917 510" 4- 68 2 | Darenth Park 
bs, Pri 
rittain, & — Brown, 590 IQ « 40 200 Q | Hospital for mentally sub- 
ark, Telfer : hatmore (1968) IQ > 40 390 0 normal g 
(97) ' Baker, & Rosen 700 Ti+ 6 0 | Mental retardation 
Shapiro (1970 mv’ 100 0 
Tice (1969) a) 4,000* 5/9"4- 55 1 | Letchworth Village 
tiner, Suther] ? 1834- cm. 21 5 Coleshill Hall and Chelmsley 
Mew, & H rland, Bartholo- ? 72''-+; criminal 30 0 Mentally retarded ^ 
D udson (1968) record 
aly (19693) ? ? 300 0 Mentally retarded 
k ? Tall 32 1 Mentally retarded 
Mental hospitals 
Jacoh 
Seta H 5 " 
Casey. ede 139 None 118 2 | Carstairs—West 
cDou a ; Street, Segall, 680" 6'4- 50 4 Broadmoor 
natal, McGrath, & 1,5002-* 64 30 Q | Mentally ill 
Nielsen (argo i ° 
Akesson ad 440 180+ cm. 42 0 Arhus State Hospital 
NC rssman, & Wallin 96 Consecutive 96 3 Mental hospital 
ark et al. (16 admissions 
M. : (1970) 1,572 T" 72 0 State mental hospital 
"rinelly p me 87 0 
n anni erkson, Edwards, ? 183+ cm. 76 1 Gowanda State Hospital 
ker gan (1969) 
» Melnyk, & Fish (1969) ? 6--;Historyof | — 10 1 | Fairview State Hospital 
aggressive 
behavior 
3 Epilepsy 
Fors 
Court an & Akesson (1969) 320 183+ cm. 14 0 | Long-term care 
rown (1968) 7" None 71 1 Epileptic colony 
Prisons and criminally insane 
Ca 
Si 
EY et al, (1966) 203% 64- 24 2 Nottingham Prison 
ood, 942° 6+ 50 12 Rampton and Moss Side 
a i PI i i jary 
v" Smith, & Migeon 3,000 s Volun- | 100 2 sese 
B 75 x ituti 
(1957) Orgaonkar, & Herr 461 72"+3 IQ « 75 10 : Patuxent Institution 
] 12 most aggtes- n i 
le ae id 
Ny derer sive; | 3 Pentridge Prison 
nte, € al. (1968) 1,200 69+ at E s 
a * (196g) 1021 90 percentile ET 29 3 Approved school 
els ight ak 
*h (1968) 155 ar em 42 2 | Criminal psychopaths 


ee TUE 
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Table 1— (Coniinued) 


] | 
Es s & Number | 4. "| "T 
Author(s) and year "os a bano BAYN | p 
ize typed | 
Prisons and criminally insane 
Bartlett, Hurley, Brand, & 204 Consecutive 204 2 Grendon Prison 
, YN, SE 
Poole (1968) admissions " ARE, T 
Nielsen, Tsuboi, Tuver, Jensen, 217 ? 7 | 3 Horsens Prison 
& Sachs (1969 | CINES 
Marinello d al. (1969) 2,00 — |183--cm.;Vol-| 86 2. | Attica State Prison 
unteers ital 
s ital 
Melnyk, Derencsenyi, Vanasek, | 1,400 6+ 200 9 Atascadero State Hosp 
Rucci, & Thompson (1969) —À 
Clark et al. (1970) 2431 "4 124 4 | Penal institution 
7"— 76 . 
1,169 71"4- 80 3 Criminally insane 
7"— 23 á t i 
462 71” 4 60 0 Defective delinquents 
7" 22 . i 
Court Brown & Smith (1969) 607 New entrants—| 607 1 Scottish Borsta : 
340 all heights 340 2 Approved schools " 
Anonymous—Anatomy of 300 Convicts with 84 0 Federal penitentiary 
Violence (1970) abnormal 
fingerprints ndadi Penitentiary 
Falek, Craddick, & Collum 2,200 6'+; Recurrent 22 0 Atlanta Federa! 
(1970) criminality; 
70 < IQ < 
80; or IQ > 
80 and psy- 
chopathic 
MMPI. 

Be, 6'+; Facial acne 3 1 fiender? 
Hook’ & Kim (1970) 342 None 337 4 Nonretarded young © Beati 
Daly (19692) ? 6+ 210 10 | Tonic State, Norman Bonie, 

Memorial, ame 
$ and Lima State Hosp! for 
Abdullah, Jarvik, Kato, Johnston, ? 6'+; Violent, 49 1 Mental hospitals, hospite no 
ton, & Lanzkron (1969) destructive thecriminally insane, I 
behavior 
Marinello et al. (1969) ? ? 57 1 Juvenile offenders i 
Spencer, Eyles, & Mason (1969) ? 6'4-; Criminal 5 1 P 
" tendencies 
Knox & Nevin (1969) ? 177.5+ cm. 67 0 | Belfast Prison 
Marcus & Richmond (1970) ? 6+ 51 2 Oakalla Prison Farm 
gc Empson, & ? Long sentences 190 0 Tennessee State Prison | 
Griffiths, Richards, Zaremba, ? 6+ " ri: 
: 34 2 Wandsworth Prison 
Abramowicz, & Stewart (1970) SI^ 45; Rane 31 1 : | 
domly 
selected | 
5'11”+; Con- 290 ó | 
Secutive 
admissions 
Anonymous—Anatomy of ? ? 83 6 | Bridgewater 
Violence (1970) 


a Male and female. 
^ Personal 
* Personal 
4 Personal 
© Court Brown, 1968, 


communication from P, G. McGrath. 
communication from M. D. Casey. 
communication from J, L, Skinner. 
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TABLE 2 


Popuratos Rates oF 47,XYY l 


E Author(s) and year Sampe Selection procedure 4 2d 
ergovic| F | e 
Du eme Chen, Kinch, & Smout (1969) | 1,066 Consecutive live-born males 4 
tclifie Ster (1970) E 2,84 | Consecutively born males 3 
or; art, Melville, Jacobs, & Keay (1970) | 3,496 Consecutive live-born males É 
Jacobs, Br . 1,023 |? 3 
(1965) unton, Melville, Brittain, & McClemont 0 
Walzer. Bre 266 Randomly selected male babies 
ourt (Hid he Gerald (1969). ! 1,332 | Phenotypically normal male births 0 
ere, & K ; Buckton, Jacobs, Tough, Kuenss- 0 
ec! erche ae A19 66) 207 Randomly selected adult males 
(1968) oopérative sur Programme N° 85 6,340 Males who resembled the general 6 
population 
247 Normal males 0 
S 896 Brother, fathers, cousins of ill T 
jess 732 Maladie neoplasique 
l Mele (1966) r 135 Fertility clinic (ON = 178) ; 
& ETN Cout Brown, Tulloch, Newsam, 143 Seen at subfertility clinic 0 
Jaco S et can (1966) 50 With low sperm count 0 
Wilt n& al. (1965) 1,5002- Karyotyped for a variety of reasons 1 
odman Lever (1967) 750 Karyotyped for a variety of reasons 1 
Price g p Miller, & North (1968) 36 College basketball players 0 
Jacobs (1970) 629 Atomic energy workers above 180 cm. 0 


NP 
*rsonal c j 
al communication from D. S. Borgaonkar, June 16, 19 


A 
tepresen® he mental hospitals, five studies 
Pri an patients and found seven 47,- 
Wo Tec ta among the 377 karyotyped. 
lon tbe k representing an unspecified popu- 
More Ah aryotyped 86 patients and located 
Ong ab XYY subjects. This rate of 10 
tal Pet: 8,500 mentally subnormal and 
OWer th Ospital male patients 15 distinctly 
ably rios the Carstairs 9 among 342. Prob- 
mg on e 47, XYYs were missed due to screen- 
t the basis of height, and, judging from 
n arstairs data, as many as half could have 
tates Overlooked. Even so, the discrepancy in 
ü uer Ust cause concern about the possible 

ot" of the Carstairs observation. 

Say t in the "aggressive XYY” led to 
DM €s in prisons. Sixteen studies, represent- 
Caseg Proximately 17,500 inmates, found 55 
This A7,XYY in the 2,663 karyotyped. 
ply hem seem to be higher than the men- 
yeher ree populations, and somewhat 
‘some an the mental hospital populations. 
for ei of these studies there was no selection 
ma ght, and that methodological difference 
Akure © Important for the observed prevalence 
3,803 Eight of these studies on a total of 
etained individuals account for 36 of 


69. 


the 47,XYY cases; the other 10,744 inmates 
account for only 18 of the 47,XYY cases. 
These rates are, however; much below the 
Carstairs findings. Eight other studies, repre- 
senting populations of unspecified size, re- 
ported 29 more 47,XYY cases among the 
1,018 karyotyped; the studies cannot help 
establish prevalence rates without some knowl- 
edge of their respective population sizes. 
Also, it may be an error to add frequencies 
among these studies, for there may be actual 
between-group differences that should not be 
ignored. 

Although these summary prevalence figures 
are a good bit less impressive than the Car- 
stairs rate, the mental hospital data and the 
prison data indicate rates four or five times 
the presumed general population rate. Prior 
to an empirical estimate of the population 
incidence, the presumed rate of 1/2000 males 
was arrived at by considering that XYY would 
result from nondisjunction during miosis. 
Klinefelter's syndrome (XXY) also resulted 
from nondisjunction, and its prevalence was 
known. Klinefelter's could result from either 
maternal or paternal nondisjunction, but the 
XYY could result only from paternal nondis- 
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junction. Hence the estimate was half the 
XXY prevalence. This initially presumed rate 
for XYY now seems too low. 

Interest in the 47,XYY genotype led to 
some attempts to ascertain empirically the 
incidence in the population, despite the very 
considerable expense involved. Part of the 
studies contained in Table 2 bear upon this 
issue. 

Four studies on consecutively born males 
represent 7,769 births and reported 15 cases 
of 47,XY Y—a rate four times that previously 
expected! One other report, however, on 1,332 
newborns failed to locate a single 47,XYY 
case; this study dealt only with phenotypi- 
cally normal males, and did not deal with 
consecutive births, a methodological distinc- 
tion that may contribute to the discrepancy. 

The composite rate among consecutive new- 
borns is 1 in 518 births, a rate not very 
different from that found in the institutions. 
Whatever support the “aggressive XY Y? hy- 
pothesis might receive írom a differential 
rate among prisoners will not be confirmed by 
this rate of incidence among the newborns— 


TABLE 3 

PARENTAL AGE AT BiRTH OF 47,XYY OFFSPRING 

Age Maternal Maternal Paternal 

percentage controls percentage 

15-19 9.46 4.06 1.43 
20-24 27.03 25.47 14.29 
25-29 23.68 31.54 22.86 
30-34 21.62 2242 28.57 
35-39 9.46 12.42 18.57 
40-44 4.05 3.78 7.14 
45-49 2.70 30 5.71 
50-54 1.35 — 143 


ı Borkowf, Money, 


2; Hay- 

1960; Hustinx & van Olphen, 1963; Ko-ehow X 
Marcus & Richmond, 1970; Marinello, Berkson 
Le k, Durand, & 


: Cro: 
d Chen, Kinch, Q& 
Mason, 1969; Thorbu: 1968; 
Tzoneva-Maneva, Bosajleva, & Petrov, 1966; Vigi, Volpato, 
al ı Gaburro, & Tiepolo, 1969; Wiener & Sutherland, 1968; 
Wiener, Sutherland, & Bartholomew, 1968, 
a Penrose (1966). 


& St 
1963 
je 
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unless they all grow up with a history of. 
imprisonment. 

The difference in prevalence of ATXYY 
and 47,XXY may result from different V 
ability. In a study of spontaneous abortions, 
14 sex chromosome triploids were found 
(Polani, 1966). Only 1 of these was a 47,XYY | 
subject—9 were 47,XXY, and 4 were 
47,XXX. One might speculate on Polang 
data and their implications for the n 
prisingly” high incidence among the be 
borns of 47,XYY compared with AES 
Perhaps, in fact, 47,XYY is the most viab 
of the sex chromosome triploids. 


PARENTAL AGE AND BIRTH ORDER 


Parental age at birth for autosomal il 
ploidies has been studied since Jenkin's S 
report on Down's syndrome. Only recen x- 
has it become possible for this interest to q 
tend to other aneuploid states. In the case M 
47,XYV, parental ages at birth of the A. 
spring are provided in a number of -— 
The distribution of maternal age by 57°% 
intervals is given in Table 3 for 74 e 
The mean maternal age of 28.69 years W! 
a standard deviation of 7.42 is distinctly 
significantly different from a control popular 
tion mean of 28.35 with a standard deviating 
of 5.95 (Penrose, 1966). Chi-square on E: 
distributions requires that ages 15-24 d 
be combined, and that ages 35-49 years o 
combined, to provide expected frequencies 48 
five per cell; when this is done, the x? of x 
is not significant (.5 > p > .3, df = 3)- pe x- 
ever, this is not a very powerful test. If 2 
pected frequencies of only three are accepte“? 
then a x? of 8.55 (df = 5) slightly suggest? 
deviation (.25 > p> .10), with the or 
contributions due to both extremes © 
age range. «an bly 

Paternal age on 70 cases also is notice se 
not different from a control group (pent? i 
1955). The 47,XYY mean paternal ag o; 
31.84 years with a standard deviation of "phe 
the control paternal age mean is 30.90. ter^ 
distribution of paternal ages by 5-year i? 
vals is provided in Table 3. (po 

The age difference between parents V, 
ternal minus maternal) is greater thar at 
Penrose’s (1955) control group. The 


a eal 
on 68 cases are shown in Table 4. This ™ 


47,XYY MALE 


t2 
ar 
[271 


TABLE 4 
EX - o  — s MATERNAL AGE DISTRIBUTION 
Age difference a S T | 
ifference =5 | -4 | -3]| —2 | -1 | 0 | 1 | 24 3 | 4 | 5 6 7 8 94- 
Frequency | | | 
y |1] a | be | 7 5 
indi DBOUOOHOOBBODEBNL 


di ' 
Meng s 3.62 years, compared with the 
41 XYY t 2.30 years. However, three of the 
ES ave differences of 14, 14, and 17 
Eus apr. them, the mean difference 
Dime Ee only 3.11, suggesting that the ex- 
éstinate Ka may be unduly influencing the 
iem R central tendency. Of the 68 cases, 
pu iod the control mean difference, and 
-1) 1f ie it (x = .53, 50 >p>.2s, df 
(with mh ere is an effect with paternal age 
strong en ernal age held constant), it is not 

Birth ough to be confirmed by these data. 
in so c rank of the 47,XVY males is given 
0 16 ases (Table 5). The range 1S from 1 
The eu a median of 2 and a mode of 1. 
vided E of siblings in the family is pro- 
to 16 wi 3 cases, where the range is from 1 
The di vith a median of 4 and a mode of 3. 

stributions are provided in Table 6. 
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d gene by the case study method 
Would careful. consideration. Nevertheless, 
€ cases je imprudent simply to ignore 

complemen ready known to possess a 47,XY Y 
nd ie Disorders of sexual development 

ity, bone deformities, dental irregu- 


TABLE 5 
DisTRIBUTION 
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Bi 
ith rank 1 2 
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F 
Tequency 


i Ye 
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Ate 
3 sof Abdullah, arvik, Kato, 
eports of Abdullal TEL yere 


1968; 


Not 

e, —THh; 

Johnston? his table is based onr x 
& Dinon & Lanzkron, 1969; Balodimos, Lisco, Iry 
organ, 1966; Bartlett, Hurley, B Pa 


Chae án, Richards, 
burro, & iepolo, 
ew, & Hudson, 1968. 


larities, cardiac symptomatology, dermato- 
glyphics, and hormone levels are among the 
conditions reported in cases found to have a 


47,XYY karyotype. 
Disorders of Sexual Development 


Genital abnormality is among the earliest 
suspected sequelae of the 47,XYY karyotype. 
Among the 10 case reports by 1965 that 
mentioned the condition of the genitalia, 8 
cited abnormalities. However, beginning with 
1966, another S5 cases appeared, 13 citing 
anomalies and 72 noting normal genitalia. 
Among the 13 anomalies were low sperm 
count in two cases (Marcus & Richmond, 
1970; Wilton & Lever, 1967), a small right 
testis following sterilization (Persson, 1967), 
a monozygotic twin with an undescended 
testicle (the co-twin presumably was normal; 
Rainer, Jarvik, Abdullah, & Kato, 1969), and 
a circumcision at age 3 because of phimosis 
(Elbualy, 1969). Among the eight cases prior 
to 1966, one of those anomalies was un- 
descended testis—however, his two 46,XY 
brothers also had undescended testes. Other 
sexual anomalies reported are shown in 
Table 7, as are reports of normal genitalia. 

The possible transmission of the 47,XYY 
genome has been considered since the father 
and son pair of 47,XYY reported by Tzoneva- 
Maneva, Bosajleva, & Petrov (1966). Only 
one other father-son pair has been reported 
(Sundequist & Hellstróm, 1969). In fact if 
such transmission does occur, it would seem 
to be unusual. Thompson, Melnyk, and Hecht 
(1967) first reported only normal 46,XY 
ial metaphases in à 47,XYY 


spermatogon! 
male. Similar observations have been reported 


TABLE 6 
Sinsmip SIZE DISTRIBUTION 


ji ] z | 


Total si 
family 
Em 
Frequency 
ERE LL 


DAVID R. OWEN 


TABLE 7 
SEXUAL ANOMALIES 


Description 


| Author(s) and year 


Hypogonadism 


Small testes 


iios 1062: 

| Balodimos, Lisco, Irwin, Merrill, & Dingman, 1966; Buckton, Bond, & decem que 
Court Brown, Harnden, Jacobs, Maclean, & Mantle, 1961; Lehrnbecher UN 
19692; Mirouze, Emberger, Jaffiol, Orsetti, & Meynadier, 1966; Montero & , 
1965; Thorburn, Chutkan, Richards, & Bell, 1968. e "m 
Milcu, Negoescu, Maximilian, Garoiu, Augustin, & Iliescu, 1964; Thorburn et al., 1968; 


Wilton & Lever, 1967 
Small scrotum Court Brown et al., 1964 


Undescended testes 


Late descending testis | Fraccaro et al., 1962 
Small penis 

Gynecomastia 
Hatashita, & Cibilich, 1970 
Scanty pubic hair 
et al., 1966 
Low sperm count 


Other anomaly 


Genitalia normal 


Scott, 1968; Marinello et al., 
laou, Kirkham, & Loraine, 
Rainer et al., 


Dunn, Ford, Auersperg, & Miller, 1961; Fraccaro, Glen Bott, Davies, & Schutt, I: 
Kosenow & Pfeiffer, 1966; Pergament, Sato, Berlow, & Mintzer, 1968; Rainer, Jarvis; 
Abdullah, & Kato, 1969; Sandberg, Ishihara, Crosswhite, & Koepf, 1963 


Court Brown et al., 1964; Dunn et al., 1961; Milcu et al., 1964; Mirouze et al., NR 
Balodimos et al., 1966; Parker, Melnyk, & Fish, 1969; Parker, Mavalwala, Weise, r 


+. Mirouze 
Court Brown et al., 1964; Marinello, Berkson, Edwards, & Bannerman, 1969; Mirouz 


Hultén, 1970; Marcus & Richmond, 1970; Tettenborn, Gropp, Murken, Tinnefeld, Fuhr 
mann, & Schwinger, 1970; Wilton & Lever, 1967 

Elbualy, 1969; Hultén, 1970; Nielsen, Christensen, Johansen, & Frøland, 1966; Persson; 
1967; Skakkeback, 1970; Tettenborn et al., 1970 e 

Abdullah, Jarvik, Kato, Johnston, & Lanzkron, 1969; Chaptal, Jean, Bonnet, Babee 
Meylan, & Riev, 1968; Clark, Telfer, Baker, & Rosen, 1970; Cleveland, Arias, & Samu d 
1969; Court Brown, 1968; Court Brown, Price, & Jacobs, 19682; Cowling, Rigo, 
Martin, 1969; Hustinx & van Olphen, 


1963; Kelly, Almy, & Bernard, 1967; Lef 


1969; Noel, Quack, Durand, & Rethoré, 1969; Papena 
1968; Price, Strong, Whatmore, & McClemont, ae 
1969; Ratcliffe, Stewart, Melville, Jacobs, & Keay, 1970; Ricci & A t 
lacarne, 1964; Richards & Stewart, 1966; Sergovich, Valentine, Chen, Kinch, & Smout, 
1969; Spencer, Eyles, & Mason, 1969; Vigi, Volpato, 068. 
1969; Wiener & Sutherland, 1968; Wiener, Sutherland, Bartholomew, & Hudson, 1968. 


D anolo 
Zardini, Gaburro, & Tiepolo, 


in 18 more 47,XYY males, most of them 
examined for mosaicism (Evans, Ford, Cha- 
ganti, Blank, & Hunter, 1970; Hsu, Shapiro, 
& Hirschhorn, 1970; Hultén, 1970; Melnyk, 
Thompson, Rucci, Vanasek, & Hayes, 1969; 
Sundequist & Hellström, 1969; Tettenborn, 
Schwinger, & Gropp, 1970). In a few of the 
cases some XY/XYY mosaic spermatogonia 
were found. More recently, however, a re- 
examination for fluorescence (F body) of 
Hultén’s (1970) case indicated that 45% of 
the primary spermatocytes contained two Y 
chromosomes and 2.95% of the spermatozoa 
contained two Y chromosomes. Three control 
subjects had two Y chromosomes in from 
1.24% to 1.70% of their spermatozoa (Hul- 
tén & Pearson, 1971). Diaso and Glass 
(1970) reported another case of 47,XYY to 
have an F body in 70% of the spermatozoa 
and two F bodies in another 5%. For com- 
parison, Sumner, Robinson, and Evans (1971) 


have reported two F bodies in 1.26% of the 
spermatozoa of nine 46,XY males. , 
Children of 47,XYY fathers are present In 
at least 10 cases (Daly, 1969a; Falek, Crad- 
dick, & Collum, 1970; Lisker, Zenzes, : 
Fonesca, 1968; Marcus & Richmond, 19708 
Sandberg et al., 1961; Stenchever & Mar 
tyre, 1969; Wiener, Sutherland, Bartholomew» 
& Hudson, 1968; Wilton & Lever, 1967). 
Poor reproductive histories appear in thre 
cases (Sandberg et al, 1961; Stenchever ) 
Macintyre, 1969; Wilton & Lever, eg 
Absence of offspring is specifically noted ! 
seven instances (Bartlett, Hurley, Brand; A 
Poole, 1968; Goodman, Smith, & Migh 
1967; Parker, Melnyk, & Fish, 1969; Perso 
1967; Wiener et al., 1968). Most of the p 
ported children of 47,XYY fathers have be 
46,XX. and 46,XY. mö 
Three of the cases report 47,XYY chro a 
some complements associated with female € 


m oan (Boczkowski, 1969, 1970; 
Cantori [ae & Engel, 1967; Vignetti, 
E es o Ferrante, 1964). This seriously 
SM question of mosaicism, with at least 
M ae suspected of being 45,X/47,XYY 
skin Eom another, both peripheral blood and 

es were made, both being 47,XYY. 


Still th Cn 3 
RAN possibility remains of all three being 


Diso, 
"ders of Bones and/or Joints 


fia, anv Maneva et al. (1966) suggested 
since the pe to idiopathic osteoarthropathy 
oy and x ound the condition in an XYY 
of the cm XYY father. Their interpretation 
Borpaonkar is erroneous (see, e£ Rimoin & 
joint ano r, 1966), but various bone and 
Cases ur i have been reported. These 
One age Reine in Table 8. Normal 
Cases is has also been cited. Reports on 41 
sence prenen mentioned presence Or ab- 
Would se some bone anomaly. Selection bias 

em to be of paramount importance 


BONE AND/OR 
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here, as only two of the studies involved sur- 
veys; in all the others the anomaly presum- 
ably influenced the decision to seek a karyo- 


type. 
Dental Irregularities 

Dental irregularities have been cited in a 
few of the case reports. Enamel hypoplasia 
teeth in irregular order, unerupted teeth. 
malocclusion, retained deciduous upper cus 
pids in a 41-year-old, and chalky teeth have 
all been described (Clark, Telfer, Baker, & 
Rosen, 1970; Cowling, Rigo, & Martin, 1969; 


Dallapiccola & Malacarne, 1970; Dunn, Ford, 
Auersperg, & Miller, 1961; Kosenow & Pfeif- 


fer, 1966; Ricci & Malacarne, 1964; Wiener 
& Sutherland, 1968). Teeth in good condition 
has been cited also (Parker et al., 1969). 
These cases account for only 13 of the known 
47,XYY males. They would thus not seem 
to be strong evidence for the presence of a 
ular tendency toward dental irregu- 


partic 
males as a group. 


larities among the 47,XYY 


TABLE 8 


Joint ANOMALIES 


h 
Description 


Author(s) and year 


Fa 
ce 
Dri 4 H "n H 
Boer ding mandible, large jaw, maxillary 
lower hu mandibulofacial dysostosis, slightly short 
aw 


He. 
ad] 
ong narrow head, elongated skull, receding 


for 
thea 
‘ad, skull anomalies 


angia, flexion de- 


Tang 

s 

for, and feet —brachyphal k 
fifth fingers, 


orm 
ities į l 
he in fingers, short incurved 

*quinovares, outsize big toe 


enu valgum, bilateral genu 


egs—hilateral g 
dioulnar 


, deformed knees and elbows, ra 
osis 


A 
(URS and | 
Yatur 
Synost, 


Oth, 
r-— sni, 

Spine eralinet 4 . . 
Scoliosis. a scoliosis, mildly kyphotic back without 
be pGecated shoulders, hip joint that could 

y abducted, generalized osteoporosis, 


Teta, 
tded FOR 
bone age, idiopathic osteoarthropathy 


Norm 
al bone age 


& Lanzkron, 1969; 


Abdullah, Jarvik, Kato, Johnston, 
ling, Rigo, & Mar- 


Castilla, Breg, & Miller, 1964; Cow 
tin, 1969; Dunn, Ford, Auersperg, & Miller, 1961; 
Kosenow & Pfeiffer, 1966; Parker, Melnyk, & Fish, 
1969; Parker, Mavalwala, Weise, Koch, Hatashita, & 
Cibilich, 1970 

Dallapiccola & Malacarne, 1970; Daly, 1969b; Daly, 
Chun, Ewanowski, & Osborne, 1969; Hustinx & van 
Olphen, 1963; R 1964; Sergovich, 
Valentine, Chen, 1969; Spencer, 


Eyles, & Mason, 1969 
Buckton, Bond, & McBride, 1 
den, Jacobs, Maclean, & Mantle, 1964; Dallapiccola & 
Malacarne, 1970; Hustinx & van Olphen, 1963; Spen- 
cer et al., 1969; Wiener & Sutherland, 1968 H 
Cleveland, Arias, & Smith, rown, Price, & 
Jacobs, 1968b; Elbualy, 1969; Lehrnbecher & Lucas, 
1969a; Mirouze, Emberger, Jaffiol, Orsetti, & Mey- 
nadier, 1966; Parker et al., 1969; Thorburn, Chutkan, 


Richards, & Bell, 1968 


Bosajleva, 1968; Dallapiccola & $ 
960b; Dunn "et al., 1961; Kosenow & Pfeiffer, 1966; 


Parker et al. 1969; Pergament, Sato, Berlow, & Mint- 
zer, 1968; Persson 1967; "Tzoneva-Maneva, Bosajleva, 
zer, ; ; 


& Petrov, 1966 
Daly et al., 1969; Parker et al., 
1964; Vigi, Volpato, Zardini, G 


icci & Malacarne, 
Kinch, & Smout, 


962; Court Brown, Harn- 


1969; Court B 


Malacarne, 1970; Daly, 


1970; Ricci & Malacarne, 
aburro, & Tiepolo, 1969 


ne of the terms in the group. 


| Not 
€ 5 hi 
Citation for a group of statements implies that the report contained at least © 


218 


Skin Disorders 


Acne is another condition that has been 
associated with the XYY in the popular 
press. The case reports note its presence in 
varying degree 16 times (Abdullah, Jarvik, 
Kato, Johnston, & Lanzkron, 1969; Clark et 
al, 1970; Falek et al, 1970; Marinello, 
Berkson, Edwards, &  Bannerman, 1969; 
Sandberg et al, 1961; Santen, DeKrester, 
Paulsen, & Vorhees, 1970; Vigi, Volpato, 
Zardini, Gaburro, & Tiepolo, 1969); 7 of the 
16 were found by screening at a dermatology 
service. In four cases, acne specifically was 
not observed (Bartholomew & Sutherland, 
1969; Clark et al., 1970), nor was there any 
old scarring from acne. Although adult XYY 
males may have an unnoted history of acne, 
considering the number of case reports with 
reasonably thorough medical examinations, 
this low prevalence would not seem to sup- 
port the notion that 47,XYY men are par- 
ticularly prone to develop skin disorders. 


Cardiac Disorders 


Price (1968) compared 18 men with 
47,XYY chromosomes to a group of 28 con- 
trols with 46,XY constitutions and found an 
abnormally high P-R interval in the electro- 
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cardiogram (EKG) of six of the XYY and 
none of the XY males. Interest focused for 
a time on possible cardiac symptomatology 
associated with the 47,N VY complement. Re- 
ports on 36 men with 47,XY Y mention car- 
diac symptoms or their absence. These data 
are shown in Table 9. They fail to reveal any 
very specific cardiac anomaly, and the de- 
cision to karyotype those cases found to be 
47,XYY (15 of them) was influenced to F 
indeterminate degree by the presence 0 
cardiac symptomatology. However, examina- 
tion of the P-R interval in 47,XYY patel 
identified by mass screening programs wou 
seem appropriate. 


Neurological Disorders 


Neurological abnormalities have been pm 
gested to result from 47,XYY constitu 
(Daly, 1969b; Forssman & Hambert, 19 1 
1967). Detection of mild or diffuse ee 
ment might prove particularly difficult. bur 
ing procedures for minimal dysfunctions d 
be sensitive to very subtle deficits in P > 
havior. It would seem appropriate to examin 
subjects with 47, XYY karyotype identified 1? 
mass screenings, and to examine them I 
sufficient neuropsychological detail to di* 


TABLE 9 
CARDIAC ANOMALIES 


Description 


Author(s) and year 


Abnormal EKG 
Borderline EKG 
Normal EKG 


Mirouze, Emberger, 
Fish, 1969; Parker, 
P-R interval lengthened 
P-R interval normal 
Bradycardia 
Normal pulse 
Moderately high blood 
pressure 
Normal blood pressure 
Diastolic murmur 
Systolic murmur 
Apical systolic bruit 
Slight heart enlargement 
Normal sized heart 
Congenital heart disease 
Myocardial infarct 


Price, 1968 
Marinello, Berkson, 
Cowling et al., 
Price, 1968 


Marinello et al., 1969 


1970 


Hustinx & van Olphen, 1963; L 
Marcus & Richmond, 1970 1969; 
Cowling, Rigo, & Martin, 1969; Daly, Chun, Ewanowski, & Osborne, i 
Jaffiol, Orsetti, & Meynadier, 1966; Parker, Melnyk; 
; Mavalwala, Weise, Koch, Hatashita, & Cibilich, ! 


Thorburn, Chutkan, Richards, & Bell, 1968; Wiener & Sutherland, 1968 
Borgaonkar, Murdoch, McKusick 


Borgaonkar & Mules, 1970; Borg: 
Richards & Stewart, 1966 


ehrnbecher & Lucas, 1969a 


970; 


; Borkowf, Money, & Robinson, 1968 


968 
aonkar et al., 1968; Wiener & Sutherland, 1 


Edwards, & Bannerman, 1969 
1969; Hustinx & van Olphen, 196. 


3; Richards & Stewart, 1966 


Hustinx & van Olphen, 1963 


Hustinx & van Olphen, 1963 
Daly et al., 1969; Price, 1968 
Emerit, de Grouchy, Vernant, & 
Balodimos, Lisco, Irwin, Merrill, 


Corone, 1967; Price, 1968 


-arnt 
& Dingman, 1966; Dallapiccola & Malac 
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TABLE 10 
NEUROLOGICAL ANOMALIES 


Description 


Author(s) and year 


Grossly 
Tossly abnormal EEG Forssman, 1967 


Abnormal EEG 


Spike focus in EEG 


A 
enorm paroxsymal EEG 
` eralized moderate cere- 
ral dysrhythmia 


i Park al. 9 
Mildly abnormal EEG arker et al., 1969 


Bartlett, Hurle| 


1968 


Normal EEG 
mal EEG Borgaonkar et al., 


& Meynadier, 


Elbualy, 1969; Marcus 


S 
kull films normal 
Clark et al., 1970; Park 


) 
Neu 3 
Tological exam normal 


Cere 

Rams tremor Daly, 1969b 
Eressive neurological 
eficit 


Hist 
Ory of epilepsy or seizures 
1967; Noel, Quack, 
Bri Kato, 1969; Welch et 
ef Ke 1 
No iis of consciousness 
Story of seizures 


Boucharlat & Jalbert, 1969; Noel, 
Melnyk, & Fish, 1969; Pergament, Sato, 
Sutherland, Bartholomew, & Hudson, 

Borgaonkar, Murdoch, McKusick, Bork: 
1969; Lehrnbecher & Lucas, 19692 

Marcus & Richmond, 1970 


y, Brand, & Poole, 1968; Borg: 
1968; Daly, 19692; Welch, Borgaonkar, 


1968; Chaptal, J 
Clark, Telfer, Baker, & Rosen, 
1969a; Daly, Chun, Ewanowski, 
Miller, 1961; Anonymous 

dick, & Collum, 1970; Le 
1966; Nielsen & Pedersen, 
Rethoré, 1969; Parker, M 
Persson, 1967 ; Spence 


Daly, 19692 ; Lehrnbecher & Lucas, 1969a 


Vigi, Volpato, Zardini, Gaburr 
Elbualy, 1969; Nielsen & Pedersen, 1969; Persson, 


Quack, Durand, & Rethoré, 1969; Parker, 
Berlow, & Mintzer, 1968; Wiener, 
1968 

owf, Money, & Robinson, 1968; Elbualy, 


gaonkar et al., 1968; Cowie & Kahn, 
& Herr, 1967; Wiener & Sutherland, 


ean, Bonnet, Emberger, Meylan, & Riev, 1968; 
1970; Cleveland, Arias, & Smith, 1969; Daly, 
& Osborne, 1969; Dunn, Ford, Auersperg, & 
—An English XY Y Murder Trial, 1969; Falek, Crad- 
ff & Scott, 1968; Mirouze, Emberger, Jafñol, Orsetti, 
1969; Noel, Quack, Durand, & 


favalwala, Weise, Koch, Hatashita, & Cibilich, 1970; 


r, Eyles, & Mason, 1969 
& Richmond, 1970 

er et al. 
Ishihara, Crosswhite, & Koepf, 1963 


, 1969; Parker et al., 1970; Price, 1968; Sandberg, 


Daly, 1969b; Forssman, 1967; Fraccaro, Glen Bott, 


Boucharlat & Jalbert, 1969; 

Davies, & Schutt, 1962; Hayward & Bower, 1960; Kelly, Almy, & Bernard, 
Durand, & Ret 
al., 1967 


horé, 1969; Rainer, Jarvik, Abdullah, & 


o, & "Tiepolo, 1969 
1967; Vigi et al., 1969 


c a 
= minimal behavioral deficit should it be 
ent, 
EM records of 79 patients contain infor- 
Pepe relevant to neurological status. These 
Bree are summarized in Table 10. Some de- 
Case of abnormality is cited in 24 of the 51 
ER referred for electroencephalogram 
reads Although these data are hardly less 
on "n to sampling biases tham are the data 
i Phenotypic attributes discussed, the 
emai esis of minor neurological involvement 
reports, an interesting one. None of the case 
stud S yet published reflects the intensity of 
Y that would seem appropriate. 


Ho, 
"mone Levels 


T A 
al estosterone levels were higher than nor- 
02) in six 47,XYY Carstairs inmates (p< 
» but not higher than matched hospital 


controls (Ismail, Harkness, Kirkham, Loraine, 
Whatmore, & Brittain, 1968). Nine 47,XYY 
males from Rampton hospital also had higher 
than normal levels, but not higher than 
matched hospital controls (Rudd, Galal, & 
Casey, 1968). A group of 12 institutionalized 
47,XYY (10 mental subnormals, 1 mentally 
ill, and 1 epileptic) had levels insignificantly 
different from controls and from ambulatory 
normals (Price & van der Molen, 1970). 
Nine other 47,XYY males had testosterone 
levels below their controls (Plasse, Patricot, 

Revol, 1970). One case re- 


Giboulet, Noel, & 
erone level four standard 


port shows testost 
deviations above normal (Welch, Borgaonkar, 


& Herr, 1967), but 17 other cases are re- 
els within the normal range 


uitably matched control popula- 
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Goodman et al, 1967; Hudson, Burger, 
Wiener, Sutherland, & Bartholomew, 1969: 
Parker et al., 1969; Santen et al., 1970; 
Shapiro, 1970b). Wide fluctuations in testos- 
terone levels have been observed among the 
studies and within patients, and differences 
between laboratories make comparison among 
the studies difficult, 

Pituitary gonadotropins have been reported 
in four cases; one case had a high level 
(Persson, 1967), but the other three were 
normal (Balodimos, Lisco, Irwin, Merrill, & 
Dingman, 1966; Cowling et al., 1969; Parker 
et al, 1969). Follicle-stimulating hormone 
(FSH) was high in one case (Shapiro, 
19703). The FSH of another patient was 
high in a group of seven patients; the other 
six were within the control range (Santen 
et al, 1970). Eleven more 47,XYY males 
Were reported to have FSH levels within the 
normal range (Goodman et al, 1967; Lund- 
berg & Wahlstrom, 1970; Marcus & Rich- 
mond, 1970; Mirouze, Emberger, Jaffiol, Or- 
setti, & Meynadier, 1966; Nielsen, Christen- 
sen, Johansen, & Frøland, 1966; Papanico- 
laou, Kirkham, & Loraine, 1968). Serum 
luteinizing hormone (LH) was reported to 
be grossly elevated in three 47,X YY males, 
differing from their controls at the .01 level 
(Papanicolaou et al, 1968). The LH in an- 
other group of seven XYY men was higher 
than their control group (p< .001; Parker, 

eport was also of high 

five controls were higher 

(Shapiro, 1970b). One 47,XYY from a group 


; but the other six were 


for LH (Parker, Mava 
Hatashita, & Cibilich, 
Cases were within the no 
(Goodman et al., 1967; Hudson et al., 1969; 
Lundberg & Wahlstrom, 1970). Again, 
methodological problems in measuring these 
levels may justify hesitancy in interpreting 
these pituitary gonadotropin levels, 

Growth hormone has been assessed in nine 
47,XYY cases all adults, but one who was 
aged 16. No significant abnormalities have 
been reported (Lundberg & Wahlstrom, 1970; 
Nielsen, Johansen, & Yde, 1969; Nielsen, 
Yde, & Johansen, 1969, 1970). Growth hor. 


rmal or control range 
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mone levels need to be determined longitudi- 
nally on such cases as may be identified at 
birth. f 
In 27 cases 17-ketosteroids have been ex- 
amined. No significant deviations have bery 
reported (Boucharlat & Jalbert, 1969; me, 
land, Arias, & Smith, 1969; Cowling et al., 
1969; Daly, Chun, Ewanowski, & ces 
1969: Lehrnbecher & Lucas, 1969a; Marei 
& Richmond, 1970; Nielsen, Tsuboi, bd 
Jensen, & Sachs, 1969; Nielsen, Let. 
Johansen, 1969; Parker et al., 1969; Perss H 
1967; Plasse et al., 1970; Spencer, dmi 
Mason, 1969). In six cases 17-hydroxyco A 
costeroids have been measured; again no e 
nificant abnormalities have been al 
(Boucharlat & Jalbert, 1969; Cowling eu J 
1969; Daly et al., 1969; aee ái 
Lucas, 19692; Persson, 1967). Peroxi re 
values of neutrophil silage one ra 
47,XYY males were lower than ambula 
controls (Noel, Quack, & Talon, 1969). 


Dermatoglyphic Alterations 


Dermatoglyphic examinations have eT 
reported in 42 cases. It has been sugges is 
that total finger tip ridge count. (TRC) In 
lower in 47,XYY males than in normals. is 
the 20 cases with a TRC given, the yt 
from 49 to 244; 10 of these cases fall pu 
the normal mean of 145 (Penrose, id 
and 10 of them fall below it. In fact, We 
median TRC is 150 —above the normal EAE 
(Bartlett et al., 1968; Borgaonkar, Murdoch 
McKusick, Borkowf, Money, & Robinson, 
1968; Cleveland et al., 1969; Marcus 
Richmond, 1970; Marinello et al., qu 
Parker et al, 1969; Parker et al, 19 Pe 
Tsuboi & Nielsen, 1969). Polani (1969) RE 
Ported data relating to several sex ET e 
Some aneuploid states which, despite | A 
above 20 case reports, remain provocatlV ad 
and Penrose (1967) formulated an amni 
sion for the expected ridge count (ERC) 
aneuploid states: 


ERC = 187 — 30N x — 12Ns, 


W 
Where Ns and Wy represent the number af 
X and Y chromosomes in the karyotype - 
expression that fits his observato T. 
47,8YY quite well. Borgaonkar and M 


Eoo) reported a mean TRC of 110 for 
S lon v the mean TRC is signifi- 
re > s Agi " 
001). r than for normal males ($ < 
aM cases give the a-b ridge count (ridge 
Eu between palmar triradii beneath first 
Mel second fingers; Mavalwala, Parker, & 
nyk, 1969; Tsuboi & Nielsen, 1969). 
m ji range from 68 to 94 with a median of 
m e normal 46,XY a-b ridge count is 87.9 
E^ standard deviation of 8.6 (Tsuboi & 
Sen, 1969), 
ie a maximal axial triradii (aéd) angle has 
al reported 10 times (Bartlett et al., 1968; 
Tsun et al., 1969; Spencer et al, 1969; 
E & Nielsen, 1969), and in two other 
Al te was noted as normal (Cleveland et 
fm 69). The maximal atd angle ranges 
medi 34 to 124 in these patients, with a 
= wn of 92.5. The normal maximal atd 
n is 84.7 with a standard deviation of 
*5 (Tsuboi & Nielsen, 1969). 
ke [ia of an arch pattern on fingertips 
47 XYY reported as increased in some 
pared , males, occurring in 15.5% com- 
es only 4.9% of normals (p < .001; 
Mules & Nielsen, 1969). Borgaonkar and 
Ris (1970) reported a similar finding, with 
S present in 17.7% of 27 cases of 
Y 
in iigmificanty low incidence of tibial loops 
feet h al hypothenar areas of the soles of the 
256 as been reported—14.3% in XYY and 
Park in controls (Mavalwala, Thompson, 
pal er, & Wilson, 1970). Simian creases on 
ms have been described in two cases (Daly 
B elo 1969; Mavalwala et al, 1970), and 
cifically noted as absent in six cases 
ono & Nielsen, 1969). Whatever der- 
toglyphic differences may actually exist in 
to E d males, further data must be awaited 
elneate their nature. 


Bi, 

E and Early Development 

ae weights were reported on 21 cases 

ben ar et al, 1968; Boucharlat & 

et ay” ,1969; Cowie & Kahn, 1968; Daly 
» 1969; Dunn et al, 1961; Elbualy, 

1970? Forssman, 1967; Marcus & Richmond, 

VE arker et al., 1970; Ratcliffe, Stewart, 

Ishin, le, Jacobs, & Keay, 1970; Sandberg, 

ara, Crosswhite, & Koepf, 1963; Sergo- 
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vich, Valentine, Chen, Kinch, & Smout, 1969; 
Vigi et al, 1969). They range from 2.11 
kilograms to 5.23 kilograms; the median is 
3.29 kilograms. Three of the cases were 
breech presentations (Dunn et al, 1961; 
Parker et al., 1970; Persson, 1967). In es 
instances, a normal delivery was noted (Cowie 
& Kahn, 1968; Daly, 1969a; Daly et al. 
1969; Marinello et al, 1969; Parker et al., 
1969). Eight cases are noted as having walked 
between 12 and 24 months of age (Abdullah 
et al, 1969; Boucharlat & Jalbert, 1969; 
Cowie & Kahn, 1968; Daly et al, 1969; 
Mirouze et al, 1966; Parker et al., 1970; 
Sandberg et al., 1963; Spencer et al., 1969). 


Height, Weight, and Body Build 

Increased stature has been implicated as a 
concomitant of extra Y chromosomes since 
the report of Bray and Josephine (1963). 
Information has been provided on the size of 
47,XYY men in several cases (Abdullah et 
al, 1969; Anonymous—An English XYY 
Trial, 1969; Balodimos et al, 1966; Bartlett 
et al., 1968; Borgaonkar et al., 1968; Buck- 
ton, Bond, & McBride, 1963; Cleveland et 
al, 1969; Court Brown, Harnden, Jacobs, 
Maclean, & Mantle, 1964; Court Brown, 
Price, & Jacobs, 1968a; Cowie & Kahn, 1968; 
Cowling et al., 1969; Daly, 1969b; Daly et 
al, 1969; Dunn et al, 1961; Emerit, de 
Grouchy, Vernant, & Corone, 1967; Falek et 
al, 1970; Forssman, 1967; Forssman, Akes- 
son, & Wallin, 1968; Griffiths, Richards, Za- 
remba, Abramowicz, & Stewart, 1970; Hashi, 
Tsutsumi, & Tsuda, 1969; Kosenow & Pfeif- 
fer, 1966; Leff & Scott, 1968; Lehrnbecher & 
Lucas, 1969a; Lisker et al, 1968; Lundberg 
& Wahlstrom, 1970; Marcus & Richmond, 
1970; Marinello et al, 1969; Mirouze et al., 
1966; Noel, Quack, Durand, & Rethoré, 1969; 
Papanicolaou et al, 1968; Parker et al, 
1969; Parker et al, 1970; Persson, 1967; 
Price et al., 1966; Rainer et al., 1969; Ricci 
& Malacarne, 1964; Richards & Stewart, 
1966; Sandberg et al., 1963; Shapiro, 1970b; 
Spencer et al, 1969; Stenchever & Macin- 
tyre, 1969; Telfer, Baker, & Longtin, 1968; 
Thorburn, Chutkan, Richards, & Bell, 1968; 
Turner & Jennings, 1961; Vigi et al., 1969; 
Wiener & Sutherland, 1968; Wiener et al., 
1968; Wilton & Lever, 1967). Of the 99 rec- 
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ords giving height for patients over 15 years 
old, 80 are over 180 centimeters tall. The 
range is from 143 to 227 centimeters, with a 
median of 185 centimeters. However, most of 
these patients were selected for karyotyping 
because of their tall stature. Even among 
those case reports that were not part of in- 
stitutional surveys, height may have influ- 
enced the decision to seek a karyotype. Con- 
sequently, these data cannot serve to impli- 
cate increased stature and supernumerary Y 
chromosomes. However, 31 of the cases in- 
clude information on height of parents and/or 
siblings. In 25 of these the 47,.XYY proband 
was taller than his parents and/or siblings. 
Even so, it remains to be shown that the in- 
creased stature of the probands selected does 
not account for their towering above family 
members. 

The Carstairs data showed the 47,XYY 
men to exceed a control group in height at 
the .00001 level (Jacobs et al., 1965), and a 
consecutive admission study at Grendon 
prison found the two XYYs to be well above 
a control group of XY admissions (Bartlett 
et al., 1968). Hook and Kim (1971) reported 
three 47,XYY boys were taller than a control 
group ($ < .001) in an institution for juve- 
nile offenders. Observations from mass screen- 
ings indicate normal birth size, but an in- 
crease in length becomes apparent shortly 
after birth. 

Information on weight has been provided 
in 44 case records. Of those 47,XYY males 
15 years or older, the weight ranges from 34 
kilograms (for a 17-year-old standing 143 
centimeters tall) to 111 kilograms (for a 
31-year-old standing 203 centimeters). The 
median weight is 80.1 kilograms. 

Although obesity has been noted, and thin 
body build has also been described, these 
medians of 186 centimeters tall and 80.1 kilo- 
grams represent a medium or normal body 
build. 


Ophthalmological Disorders 


Normal eyes have been noted in four cases 
(Marcus & Richmond, 1970; Parker et al., 
1969; Parker et al., 1970; Thorburn et al., 
1968). Normal red/green color vision has 
been cited in four histories (Balodimos et al., 
1966; Marcus & Richmond, 1970; Mirouze 
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et al, 1966; Wiener & Sutherland, 1968). 
Myopia has been cited four times (Court 
Brown et al., 1968a; Hustinx & van Ci) 
1963; Marinello et al., 1969; Spencer et al 
1969). Cataracts (Lehrnbecher & pen 
19692), corneal opacities (Kosenow & Pfeit- 
ier, 1966), and a discoloration of the iE 
(Turner & Jennings, 1961, reanalyzed E 
Court Brown, 1968) have been reportec- 
Iridodenesis (agitated motion of the iris) 
occurred once (Hustinx & van Olphen, 1963). 
A mild exophoria (tendency of the eyes a 
turn outward) in the left eye has been cite 
(Abdullah et al., 1969). sajaa 
A specific lack of physical abnormaliti 

has been cited in 15 cases of 47,XY Y (Clone 
Goonetilleke, Jacobs, & Price, 1968; wi 
Brown et al, 1968a; Cowie & Kahn, € 
Goodman et al., 1967; Marinello et al., € 
Sandberg et al., 1961; Spencer et al., 1967; 
Stenchever & Macintyre, 1969; Wilton 
Lever, 1967). 


BEHAVIORAL CHARACTERISTICS 


Case reports on 47,XYY males include Mi 
scriptions ranging from schizophrenic to ve 
ous and hard working. Drinking has beer 
noted in eight cases (Balodimos et al., 19604 
Daly, 1969b; Griffiths et al., 1970; Marc" 
& Richmond, 1970; Marinello et al., 1969); 
but only two cases were addicted, Three cam 
note drug use without addiction (Griffit 
et al., 1970); another case specifically e) 
its absence (Marcus & Richmond, ade 
Enuresis has been reported in four a 
(Abdullah et al, 1969; Leff & Scott, 1965 
Persson, 1967; Sandberg et al., 1963). a 

A wide and heterogeneous collection 
descriptive terms is presented in Table om 
Many of these descriptive terms result vet 
Clinical impressions. They paint for the e 
part a picture of seriously disturbed peat 
tending toward occasionally severe aggressio 
However, attempts to assess such agg" Sa 
with objective indexes have so far failed 
produce so striking a result. had 

At Wandsworth prison, 47, XYY males wi 
significantly more frequent and/or more than 
ous histories of psychiatric treatment not 
controls (5 < 02). However, they di tory 
differ on the Eysenck Personality t of 
scales of psychoticism or neuroticism; fiV 
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TABLE 11 
CHARACTERISTICS 


BEHAVIORAL 


Description 


Author(s) and year 


Schizophrenia 


Hallucinations 


Schi;oi 
pen affect, flat and labile 
Abn ect, bland affect 
oe shyness, shyness, 
des mixer, no close friends 
lority feelings 

y cious 

Clusional 

n 

tild depression 


orbe sleep 
oad or adolescent be- 
Soci lor problem 
Path or psychopath 
™mature 
Ex 
cessive q 
aydreami 

Impuls ydreaming 
P, E 
Une Judgment 
i ERR future expectations 

r Eats unreliable, 

€ work hi , 

adequate history 


Por, 
Sonality disorder 


Fa ate 
asily ration tolerance, 
Be annoyed 
i Outbursts, tantrums, 
en Re tantrums, 
i ts of violent rage 
anger, aggressive 


Pages 
Ssive 
Ow 


and 


E 
Stl 
T even Ense, anxiety, 
| hope ness 
Co SSlona] 
Hyp Pùlsive 
Hy echondriacal 
activi 
St pee overactivity, 
Betivi Periods of over- 
erful 


ul 
cheery, Perficially 


Clark, Telfer, Baker, & Rosen, 1970; Daly, 1969b; Falek, Craddick, & Collum 
, 


1970; Marinello, Berkson, Edwards, & Bannerman, 1969 
Abdullah, Jarvik, Kato, Johnston, & Lanzkron, 1969; Daly, 19692; Marinello et 


al., 1969 

Bartlett, Hurley, Brand, & Poole, 1968; Daly, 19692 ; Falek et al., 1970; Marinello 
et al., 1969 

Abdullah et al., 1969; Daly, 1969a; Fo: 
Gaskin, & Hull, 1969; Persson, 1967; 

Leff & Scott, 1968 


Daly, 1969a 
Abdullah et al., 1969; Cowling, Rigo, & Martin, 1969; Daly, 1969a 


Daly, 19692; Left & Scott, 1968 
Cowling et al., 1969 
Abdullah et al., 1969; F: 


rssman, Akesson, & Wallin, 1968; Money, 
Wiener & Sutherland, 1968 


alek et al., 1970; Marinello et al., 1969 


Clark et al., 1970; Daly, 1969b; Marcus & Richmond, 1970; Richards & Stewart, 
1966; Wiener, Sutherland, & Bartholomew, 1968 
Abdullah et al., 1969; Daly, 19692; Falek et al., 1970; Leff & Scott, 1968; Lehrn- 
becher & Lucas, 19692; Noel, Quack, Durand, & Rethoré, 1969; Price & What- 


more, 19674 
Money et al., 
Borgaonkar, 

1969b; Falek et al., 

1968; Money et al., 1969 
Daly, 19692; Falek et al., 1970; 


Money et al., 1969 
Court Brown, Price, & Jacobs, 19682; Marcus & Richmond, 1970; Money et al. 


1969; Price & Whatmore, 1967b 
Daly, 19692 ; Marinello et al., 1969; Parker, Mavalwala, 
& Cibilich, 1970 
l'orssman, Akesson, & Wallin, 
Whatmore, 1967a 
Persson, 1967 
Elbualy, 1969; Persson, 1967 
ucharlat & Jalbert, 1969; Clark et al., 1970; Cleveland, 
Arias, & Smith, 1969; Cowie & Kahn, 1968; Court Brown et al., 19682; Dal- 
lapiccola & Malacarne, 1970; Daly, 1969a; Elbualy, 1969; Forssman, 1967; 
Forssman et al., 1968; Goodman, Smith, & Migeon, 1967; Heller, 1969; Lisker, 
Zenzes, & Fonesca, 1968; Marcus & Richmond, 1970; Marinello et al., 1969; 
Nielsen, Stürup, Tsuboi, & Romano, 1969; Nielsen, Tsuboi, Stiirup, & Romano, 
1968; Nielsen, Tsuboi, Tuver, Jensen, & Sachs, 1969; Noel, Quack, Durand, & 
Rethoré, 1969; Parker et al., 1970; Pergament, Sato, Berlow, & Mintzer, 1968; 
Persson, 1967; Price, Strong, Whatmore, & McClemont, 1966; Rainer, Jarvik, 
Abdullah, & Kato, 1969; Ricci, 1968; Richards & Stewart, 1966; Thompson, 
1968; Turner & Jennings, 


1961; Wiener et al., 1968 - i 
Court Brown et al., 1968a; 1969a; Falek et al., 1970; 


Cowling et al., 1969; Daly, 
Leff & Scott, 1968; Marinello et al., 1969; Persson, 1967 

Cleveland et al., 1969 

Forssman et al., 1968; Leff & Scott. 1968 

Forssman et al., 1968 

Leff & Scott, 1968 

Abdullah et al., 1969; 
Parker et al., 1970 


1969 
Murdoch, McKusick, Borkowf, Money, 
1970; Marcus & Richmond, 1970; 


& Robinson, 1968; Daly, 
Matthews & Brooks, 


Marcus & Richmond, 1970 


Weise, Koch, Hatashita, 


1968; Hashi, Tsutsumi, & Tsuda, 1969; Price & 


Abdullah et al., 1969; Bo! 


Cleveland et al., 1969; Cowie & Kahn, 1968; Daly, 19692; 


Marinello et al., 1969; Wiener & Sutherland, 1968 
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Table 11— (Continued) 


Description 


Author(s) and year 


Not aggressive, not aggres- 


sive to patients, not overtly | 


aggressive 

Not a behavior problem, no 
signs of an antisocial 
attitude 

Passive, rather peaceful, 
placid and obedient, mild 
mannered, pleasant and 
cooperative, gentle manner 

Outgoing, friendly, extro- 
vertive with good humor 

Serious, hardworking 

No hallucinations, not 


Court Brown et al., 19682; Goodman et al., 1967; Leff & Scott, 1968 
Daly, Chun, Ewanowski, & Osborne, 1969; Forssman et al., 1968 


70; Rainer €t 
Money et al., 1969; Parker, Melnyk, & Fish, 1969; Parker et al., 1970; m 1 
al., 1969; Stenchever & Macintyre, 1969; Thorburn, Chutkan, Richards, 
Bell, 1968; Wiener & Sutherland, 1968 


Cleveland et al., 1969; Daly et al., 1969 


Stenchever & Macintyre, 1969 
Marcus & Richmond, 1970 


delusional 
Homosexuality 


ton & Lever, 1967 
No girl friends as adults 


Never married as adults 


Married or common-law wife 


Wilton & Lever, 1967 
As a child: Parents sep- 


arated, broken home, 
mother died at an early age, 
deserted by father 


. Griffiths, 

Bartlett et al., 1968; Borgaonkar et al., 1968; Court Brown et al., 19682; Griffiths 
Richards, Zaremba, Abramowicz, & Stewart, 1970 "es. 1969; 
Marinello et al., 1969; Melnyk, Thompson, Rucci, Vanasek, & E 
Money et al., 1969; Richards & Stewart, 1966; Wiener & Sutherland, 2 


Cowling et al., 1969; Griffiths et al., 1970 : 066; 

Abdullah et al., 1969; Balodimos, Lisco, Irwin, Merrill, & Dignman, 1966; 
et al., 1970; Goodman et al., 1967; Griffiths et al., 
Price et al., 1966; Wiener & Sutherland, 1968; Wilton & Lever, 1967 

Daly, 19692; Falek et al., ort d 
Sandberg, Koepf, Ishihara, & Hauschka, 1961; Stenchever & Macintyre, 


" Du 
Court Brown et al., 1968a; Daly, 1969a; Marinello ct al., 1969; Noel, Quack, 
rand, & Rethoré, 1969; Ricci & Malacarne, 1964 


0 
ircus & Richmond, 1970; 


wil- 


Clark 


9; 
1970; Parker et al., 1969; 


1970; Lisker et al., 1968; Marcus & Richmond, 


the XYYs tested were all lower on the extra- 
version scale than their controls (Griffiths 
et al., 1970). 

At Carstairs hospital, 44 psychological 
variables were assessed, but only 5 showed 
a significant difference bety 


. ween 47,XYY pa- 
tients and controls; 2 of th 


db 3 Ose 5 were in the 
relation of part to whole (Hope, Philip, & 
Loughran, 1967). í » 


At Grendon prison no Clear differences 
could be shown between two 47,XYV males 
and a group of controls on the Eysenck Per- 
sonality Inventory, nor the IPAT anxiety 
battery, nor a hostility measure (Bartlett et 
al., 1968). 

Clark et al. (1970) reported testing three 
XYYs with the Minnesota Multiphasic Per- 
sonality Inventory (MMPI); all three had 
high scores on Scale 8 (Schizophrenia), and 
one of the three had a high score on Scale 4 
(Psychopathic deviate). Marcus and Rich- 


[2 
mond (1970) reported the MMPI code pur 
of one XYY to be 4/8, Daly (19692) "^ 
an MMPI with Scales 8, 4, and 6 (Para? 
elevated. Falek et al. (1970) presente 
81"472'3960-5 MMPI profile. f 

The extreme abundance of clinical à 
pressionistic data coupled with the rem he 
able paucity of psychometric data—an y 
lack of any definitive findings with qnit i 
chometric data have been collected —5 7 pe | 
Serve to call into question the validity °° (e 
“aggressive XYY” stereotype. Because ? nig? 
clear selection bias operating and the nisti 
expectancies in many reports, impress! 
data should be especially questioned. 


Criminal Offenses iste? 
An examination of the [deme in 
against these 47,X YY males (Table al re 
dicates that among those with pud con" ! 
Ords some sort of sexual offense is MOS | 
| 


inr 


Hi ene from indecent exposure when 
quently, Tape: Theft also is reported fre- 
milk Me wet in one case from theft of a 
other, to " E a shirt, to car theft in an- 
another. skillfully planned embezzlement in 
Pri x 
ES P" W hatmore (1967b) examined the 
found, how Carstairs in some detail. They 
ewer i that the 47,XYY males had 
Matched mes of violence than a suitably 
Mur oo unus 8.7% in the XYY 
(Price T the controls. In another article 
that there Whatmore, 1967a) they showed 
Of crimes Ble very little difference in rate 
| stereo gainst property but a considerable 
tate of Dec crimes against persons: The 
e XYs m was approximately equal with 
but the dee y slightly exceeding the XYYs, 
n XY tha e LE gero was six times higher 
assault ES XYY males, and the rate of sex 
Xv tiat ruri times higher in 
SUpport thy YY inmates. These data hardly 
our of the 'aggressive SYN hypothesis. 
Crime Rail e nine XYY had committed some 
controls had a person, whereas 17 of the 18 
tice ad such a record. 
that th and Whatmore (1967b) also noted 
earlier 4 XYY had records of convictions 
first co an did the controls: Mean age of 
nviction was 13.1 years for the XYY 
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and 18 years for the controls 5 
Daly (1969a) reported a mean A MU 
conviction of 22.3 for his XYY cases, not 
significantly different from the controls’ 27.2 
years. A similar study at Wandsworth prison 
(Griffiths et al., 1970) failed to support a 
difference of mean age at first conviction 
being 16.7 for the XYY and 16.1 for the XY. 
Clark et al. (1970) reported a mean age of 
12.0 for their XYY cases, more in line with 
Price and Whatmore than with Daly or Grif- 
fiths et al., but these data were partly from 
juvenile detention centers, and no control data 
were provided. There are 21 other 47,XYY 
males with records that cited age at first 
conviction or detention; they range from 6 
to 34 years old with a median of 16, not 
offering much support for the contention that 
XYY males generally encounter earlier diffi- 
culties with legal authorities (Bartlett et al., 
1968; Falek et al, 1970; Hunter, 1968; 
Leff & Scott, 1968; Nielsen, Tsuboi, Stürup, 
& Romano, 1968; Noel, Quack, Durand, & 
Rethoré, 1969; Persson, 1967). 

The study at Wandsworth prison (Griffiths 
et al, 1970) failed to find a difference for 
mean number of offenses (31 for XYY, 34.5 
for XV); nor was there a difference for mean 
length of total sentences (56 months for 
XYY, 62.3 months for XY). The mean num- 


TABLE 12 
CRIMINAL OFFENSES 


Offense 


Author(s) and year 
& Robinson, 1968; Clark, 


Sexua] | 


Í O A - 


Borgaonkar, Murdoch, 
| Telfer, Baker, & 

1969a; Grifliths, 
Richmond, 1970; M 


mano, 1968; Persson 
Longtin, 1968 


A 
Tso, 
n or 
atte 
attempted arson 


] et al., 
Thee 
1968; 


Bartlett et al., 
1970; 


Grifliths et al., 
Neal . 19 
ing a 2 tholomew, 1968 
and entering Court Brown, 
Marinello et al., 1969; 


Obbery wi 
Em TY with violence 
Clark et al., 1970; Daly; 


er z 
or intent to kill 


Rosen, 
Richards, Zaremba, 
arinello, Berkson, 


Thompson, Rucci, V: 


Bartlett, Hurley, Brand, 
& Collum, 1970; Kelly, 
1968; Nielsen, Stiiru 


Jensen, & Sachs, 1969 
Court Brown € 


et al., 1969; Melnyk 


1968; Court Browr 
Marcus & Richmond, 197 


McKusick, Borkowf, Money, 

1970; Court Brown, Price, & Jacobs, 1968a; Daly, 
Abramowicz, & Stewart, 1970; Marcus & 
Edwards, & Bannerman, 1969; Melnyk, 
anasek, & Hayes, 1969; Nielsen, Tsuboi, Stürup; & Ro- 
, 1967; Spencer, Eyles, & Mason, 1969; Telfer, Baker, & 
& Poole, 1968; Cowie & Kahn, 1968; Falek, Craddick, 
Almy, & Bernard, 1967; Marinello et al., 1969; Nielsen 
p, Tsuboi, & Romano, 1969; Nielsen, Tsuboi, Tuver, 
1968a; Daly, 1969a; Forssman, 1967; 
cus & Richmond, 1970; Marinello 
Sutherland, & Bar- 


t al, 


Leff & Scott, 1968; Marcus © ™ 
et al., 1969; Persson, 1967; Wiener, 
9682; Daly, 19692; Griffiths et al., 1970; 


n et al., 1 


Persson, 1967 


, 19692; Heller, 1969; Wiener et al., 1968 
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ber of times convicted did differ, however, at 
the .05 level (13 for XYY, 92 for controls). 
The relationship between violence against 
persons and violence against property is in 
the same direction as found at Carstairs and 
again would not seem to support an “aggres- 
sive XYY” stereotype. 


INTELLIGENCE 


Intelligence level of 47,XYY males has 
also been a matter of some speculation. Once 
again the danger of sampling bias is prob- 
ably disastrous, but of the 75 cases reported, 
the median IQ is in the 80s with a modal IQ 
in the 90s (Table 13). The range is from 34 
to 125. The distribution of IQ scores is 
slightly skewed low, but it does not reliably 
depart from normality (x? = 11.64, 25 > ? 
> 10, df = 9). At Wandsworth prison, seven 
of the XYY cases had Wechsler Adult In- 
telligence Scale (WAIS) scores, and they 
were matched suitably with controls; the dif- 
ference favored the controls (p < .02; Grif- 
fiths et al, 1970). However, Hope et al. 
(1967) reported that the Carstairs XYY 
males reflected the distribution of the hos. 
pital and did not differ in IQ. 

An additional eight cases are cited as aver- 
age intelligence (Court Brown et al., 19682; 
Goodman et al, 1967; Kosenow & Pfeiffer, 
1966; Lisker et al, 1968: Marinello et al., 
1969: Milcu, Negoescu, Maximilian, Garoiu, 
Augustin, & Iliescu, et al., 1964; Sandberg et 
al., 1961: Sandberg et al., 1963). Seven more 
are reported as being of low intelligence or 
slow learners (Buckton et al, 1962: Court 
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Three are described as mentally retardi i 
(Castilla, Breg, & Miller, 1964; Fracc 
Glen Bott, Davies, & Schutt, 1962; Dum 
burn et al., 1968), three as severely m: & 
retarded (Fraccaro et al., 1962; Haywa 
Bower, 1960; Keutel & Dauner, ep al 
one as mentally defective (Marinello et a 

69). . 
k^ data on intelligence make it " | 
likely that nearly all ranges of IQ Ww". 
possible in 47, XYY males. Because 0 " 
tion, however, they do not allow us to KE 
clude that XYY males are likely to be data | 
slightly deficient in intelligence. These "e 
should serve to reinforce curiosity 4 
minor perceptual difüculties that LA 
found with suitable testing of 47,XY 
identified from mass screenings. 


;ATXYY 
CRIMINAL RESPONSIBILITY AND THE 47,4 


No Excuse for Crime, 1969; Bartholomew In 
Sutherland, 1969; Burns, 1962; 1970; 
1969: Fox, 1969: Graham, 1967; Hall, Tenta! 
Heller, 1969; National Institute of ^ 


par 
Brown et al, 1964. Lehrnbecher & Lucas, Health, 1970; Wiener, Sutherland, & guts 
1969a; Persson, 1967; Rainer et al., 1969), tholomew, 1969). The medico-legal 
TABLE 13 
DISTRIBUTION oF IQ Scores oe 
= : — = - - T apni? 
10 | 30-30 40-49 50-59 | 60-69 70-79 | 80-89 90-99 | 100-109 | 110-119 d 
1 
Frequency 3 2 | 7 8 | n | 12 18 9 | 4 


ased on reports of Abdullah, 
Cusick, Bork 


irdoch, McK 
& Riev, 196 


la, Weise, Koc s 
1961; Richards & Wi 
. Zardini, Gaburro, & Tiepolo, 


5 g Whatmore, & i 
& MONA 1969; Turner Ser. 
ew, 1968; Wilton & Lever, 
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ee criminal responsibility and the 
E. ae have been discussed at 
murem (Anonymous The Defense of 
qup and XYY, 1968; Anonymous—The 
mm hromosome Complement and Criminal 
ls is ud Bartholomew, 1968; Baumil- 
m x Breslau & Bell, 1970; Burke, 1969; 
ets rown, 1962, 1967; Elkinton, 1968; 
Ge 1969: Farrell, 1969; Gillette, 1969; 
. wig 1969; Griffiths & Zaremba, 1967; 
Dini & Moos, 1969, 1970; Keutel, 1969; 
1569. echer & Lucas, 1969b; McWhirter, 
os Minckler, 1969; Money, 1969; 
ge 1968; Park, 1966; Russell & 
ota i Veylon, 1969). It should be 
tried į at the defense in all of the cases 
an nvolved more by way of psychiatric 
ormality than just a 47,XYY karyotype. 


EE 


RECOMMENDATIONS 
oe recommendations seem to suggest 
tis ien for further study of 47,XY Y males. 

Sane a difficult to distinguish new 47, XYY 

. Previo, from additional information on those 
ture usly reported. Some uniform nomencla- 
uae: be adopted to identify each XYY 
darqiz - The Chicago Conference on Stan- 
omy zation in Human Cytogenetics, 1966, rec- 
ac ndeg an eight-character code consisting 

| n Ps and last initial, number of day, month, 
d year of birth. This code has been used 

toc, aly et al. (1969). Whatever identification 
rue may be selected, it must be con- 

en nt with the ethical principles of confi- 
“ality and privacy (see National Institute 
Tenta] Health Report, 1970). 
ime reported should be moi 
hort for mosaicism. Most inves" = 
"phe only results of karyotyping wit s 
Coy, Tal leukocytes. Once 47,XYY is dis 
cred in blood cells, other tissues should 


examined also. 
up ational populations and other 
| Specifa Den studied, must be more rigoro 
lation (Court Brown & Smith, 1969). pn 
umbe size must be given, not just the 
So study on the basis 0 
! ight or kind 


re carefully 
vestigators 


select 
usly 


^ Selected. for 

i aei hunch, such as he i 

ures al record. W here used, selection pro- 
S must be specified in detail. 

be a. bias from noncooperating subjects may 

Nsiderable in studies within institutions. 
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Where such bias is likely, it should be 
candidly reported. Court Brown and Smith 
(1969) pointed out that in the first Carstairs 
study (Jacobs et al., 1965), of 203 inmates 
only 187 agreed to cooperate. Five of these 
were 47,XYY cases. When 9 of the 16 nonco- 
operators finally agreed, another two 47,XY M 
cases were found! 

Bias may also enter into population studies 
from failures of tissue cultures from which 
karyotyping is done. Reports of failure rate 
run from 1.8% to 2.6% even at best. When 
only .5% of all kinds of chromosome ab- 
normalities are expected, such a bias (if ab- 
normal cells are more likely to fail) could 


be disastrous. 

In the search for sequelae of 47,XYY 
karyotypes, appropriate sampling techniques 
must be employed (Suinn, 1969). In the 
absence of marginal probabilities, one cannot 
establish the predictability of phenotypic at- 
tributes given à 47, XYY constitution from 
conditional probabilities of 47,XYY given that 
the phenotypic attribute has been observed. 
The probability of an Event A, given that an 
Event B has already been observed is, in 
general, not equal to the probability of B 
given A. One need only recall the history pre- 
and post-1966 of external genital anomaly 
in 47,XYY to see the crucial nature of 
this statement, To learn anything definitive 
about 47,XYY efforts must be made to 
identify them at birth and institute double 
blind follow-up studies with suitably matched 
controls. 

The use of the term “YY syndrome” was 
first suggested by the editors of Lancet (Anon- 
ymous—The YY Syndrome, 1966). Hienz 
(1969) has been the most explicit proponent 
of an XYY syndrome, suggesting that there 
ndrome forms. On the other hand, 
(1967) argued that in inter- 
“aetiological syndromes" re- 
less and misleading, despite 
the achievements in cytogenetics and bio- 
chemistry. He noted that *the question of the 
existence of the so-called YY syndrome should 
be reviewed [P- 952]." On the basis of the 
present review, the use of „the term would 
seem to imply an understanding of phenotypic 
manifestations of a 47.XYY karyotype that 


is not in evidence. 


are four Sy 
Boczkowski 
sexuality such 
main meaning 
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The interaction between genotype and en- 
vironment that produces observable, pheno- 
typic characters is of paramount importance. 
A given phenotype is not the inevitable con- 
sequence of a given genotype. Behavioral 
geneticists prefer to conceptualize the relative 
contribution oí genetic and environmental 
factors in determining behavioral outcomes. 
In the case of 47,XYY males, little can be 
concluded from the data at hand about pheno- 
typic characters more likely to result from 
XYY than XY sex chromosomes. Nor are 
we in a position to assess the 47,XYY con- 
stitution's contribution to phenotypic variance 
for any characteristic. 
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SOME COMMENTS ON *A BEHAVIORAL APPROACH TO 
NITROGEN NARCOSIS" 
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R. D. Jennings recent paper, dealing with nitrogen narcosis, argued that 
almost no attention has been paid to the behavioral aspects of this phenomenon 
and that the problem has been approached only from the physiological and 
medical viewpoint. The present paper reviews a number oí behavioral studies 
of nitrogen narcosis not covered by Jennings and points out certain inaccu- 
racies in his paper. It is concluded that considerable attention has been paid 
to the behavioral aspects of nitrogen narcosis involving skilled performance 
but that there is now a need to apply new analytic approaches to this problem. 


In a recent review, Jennings (1968) pur- 
ported to show that a behavioral analysis of 
nitrogen narcosis has been almost entirely 
neglected in favor of a physiological and 
medical approach. He then suggested that a 
behavioral analysis is necessary and discussed 
Ways such an approach might be profitably 
applied. Unfortunately, in his review Jennings 
failed to recognize much of the literature 
that has been concerned with this kind of 
analysis. If this literature is taken into ac- 
count, it becomes evident that the need for 
a behavioral analysis of nitrogen narcosis 
has been appreciated and has been pursued 
side by side with the physiological and medi- 
cal approach. It is the purpose of this paper 
to demonstrate this contention by reviewing 
those studies that were omitted by Jennings 
and to demonstrate that a number of studies 
have been concerned with a particular issue 
raised by Jennings—the relationship between 
nitrogen narcosis in the field and in the 
laboratory. A secondary purpose of th 
ent paper is to correct certain inaccuracies in 
Jennings paper that are misleading. This 
secondary purpose is dealt with in the next 
section, while the two remaining sections are 
concerned with studies relating to the be- 
havioral analysis of nitrogen narcosis and 


e pres- 
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, i " p rcosis 
studies of the relationship between narc 
in the laboratory and in the sea. 


ECTS 
Some COMMENTS on SPECIFIC ASPECT 
OF JENNINGS’ PAPER 


Jennings (1968, p. 216) advocated the need 
for the reduction or elimination of nitrog s 
narcosis because of the advent of pum. 
diving. In fact, another inert gas,” neh a 
invariably used in saturation diving where t | 
pressure is such that nitrogen narcosis aia 
pose a problem. Helium has proven to is 
nonnarcotic up to the maximum pressut A 
used to date with man. The problem of nitro 
gen narcosis is more relevant to ordinary 
diving operations where the use of Lr 
would be uneconomic. For a review of HAUT 
tion diving, the reader is referred to Choutea" 
(1969) and MacInnis and Bond (1969). e 

Jennings (1968, p. 217) referred to a ae 
by Behnke, Johnson, Poppen, and Mot e 
(1934), and stated that these authors a 
ported the effects of hyperbaric air on pi 
formance. In fact, their study was tona i 
with the effects of hyperbaric oxygen Jr 
was not directly related to the problem 
nitrogen narcosis, Jennings (1968, p. m 
also referred to an abstract by Bennett (19° 


S 

(the correct reference is Bennett & Gla" 
aeree i 

"The term “inert gas” follows the usage fers 
Featherstone and Muehlbaecher (1963) and reith- 
to any gas that exerts certain biological effects ture 
out undergoing any change in its chemical e 
or modifying the primary chemical struct netics 
other substances, By this definition, m 
Such as nitrous oxide and ethylene, as ice 
gases helium, neon, nitrogen, argon, krypto”: 
xenon, are included. 
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o, i org it is stated that after alpha 
ed had occurred, the answers to an 
fess E problem were both significantly 
the full ecb and more delayed. A reading of 
ae on which this abstract is based 
D possil Glass, 1961) reveals that it was 
ship ls to establish a significant relation- 
Performa en the onset of alpha blocking and 
(1968 e on the arithmetic task. Jennings 
in the » 22) implied that the pathologies 
Bun (generally called aseptic bone 
to repeat : caisson workers may be related 
Des a ec exposures to hyperbaric air. This 
other nin to be an important factor, but 
On this ie are also involved. The literature 
many ye 9p is extensive, going back over 
and eee Griffiths (1969) and McCallum 

Final der (1966) provide recent reviews. 
Used in y, Jennings reported the pressures 
Mospher various experiments in terms of at- 
tom eis in some cases failed to convert 
Was stat original experimental measure, which 
eE E in atmospheres absolute (ATA) 
Be : erra ey xad Graff-Lonnevig, & 
i Neb In the present paper, pressure 
Sound is in terms of ATA (1 ATA= 
alios va; 2 ATA = 33 feet sea water = 
atos here; 3 ATA = 66 feet sea water = 

pheres). 


ANALYSIS OF BEHAVIOR IN 
HYPERBARIC AIR 


jil: " 

y ae earliest systematic study was reported 

T Shilling and Willgrube (1937) who set 
ative evidence of the 


ti 5 É 

ej," Obtain quantit 
5 of nitrogen narcosis to substantiate 
ions that were 


e 
ava ey descriptive observatio í 
enceg at that time. Both highly experi- 
ii. a a trainee divers were used as subjects 
testeq TY compression chamber? They were 
(contr Ü 10 depths ranging from 1 ATA 
Mental ) to 10 ATA on three kinds of tasks: 
Visual arithmetic, digit cancellation, and 
(193 action time, Shilling and Willgrube 

found a trend toward a decrement in 


erfor 
n : 
tasks nance as a function of depth on these 


po Petieulsdy on the time to complete 
a 


A 

Sus ry . . : 

aee r compression chamber is filled with pres- 

inl wie whereas a wet compression chamber is 

aS aboy, water except for a pressurized layer of 
Ve the water. 
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the arithmetic and digit cancellation tests, 
the trainee divers being more affected than 
the experienced divers. At 10 ATA these 
decrements were very pronounced, and some 
subjects were unable to complete the re- 
quired task. The authors also mentioned 
emotional changes (particularly euphoria), 
failure of accomplishment, and memory lapses 
that occurred in some subjects. They con- 
cluded that narcosis results in an increased 
difficulty in the assimilation of facts and in 
the making of quick and accurate decisions, 
together with a lengthening in reaction time 
and a loss in neuromuscular control and 
responses. 

Case and Haldane (1941) examined mental 
arithmetic and manual dexterity in a dry 
compression chamber. Their subjects were not 
divers, but took part in numerous diving ex- 
periments connected with the investigation. 
Contrary to the Shilling and Willgrube (1937) 
study, a performance decrement in the arith- 
metic task only became evident at 8.6 ATA, 
and the manual dexterity task was found to 
be affected in only a few subjects at 10 ATA. 
These authors also emphasized that practical 
activity and judgment were affected, particu- 
larly at 10 ATA. They also observed euphoria 
and other emotional disturbances at these 
depths and commented that experience seemed 
to lead to some adaptation to these effects. 

Kiessling and Maag (1962) examined per- 
formance on choice reaction time, manual 
dexterity, and a conceptual reasoning task. 
They used mostly experienced divers and 
found impairment on all three tasks at 4 
ATA in a dry compression chamber. They 
disputed the claim by Miles and Mackay 
(1959) that narcosis does not appear until 
7 ATA—a claim made on the basis of finding 
no performance decrement in experienced 
divers at 6.5 ATA in the sea on such tasks 
as mental arithmetic and digit span, forwards 
and backwards. Kiessling and Maag (1962) 
also suggested à theoretical rationale for the 
performance decrements found in hyperbaric 
environments. This was based on the concept 
of a hierarchical scheme of behavior organi- 


zation whereby 
the more recent phylogenetic additions to the ner- 
mediate the more complex forms of 


yous system A 
behavior and are depressed earlier and to a greater 
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extent than the older and more primitive forms 
Ip. 92]. 


They suggested that their results lent some 
support to this hypothesis, since they iound 
that the percentage decrement in performance 
on the three tasks was greatest for the con- 
ceptual reasoning task and least for the 
manual dexterity task, and this order was 
taken by the authors as defining the order 
of complexity of the tasks on an a priori 
basis. It should be noted that these authors 
did not standardize the scores on each test 
before calculating the percentage decrement 
in performance, and therefore the compari- 
sons that were made may not be valid. 
Adolíson (1967) studied a range of tasks 
up to 13 ATA using experienced divers and 
concluded that his results supported the hier- 
archical organization hypothesis discussed by 
Kiessling and Maag (1962), since it was 
found that a mental arithmetic task was more 
affected than either of two manual dexterity 
tasks, However, there was no attempt to dis- 
tinguish between the complexity of the manual 
dexterity tasks although they were affected 
differentially and, in addition, the scores on 
the various tests were not standardized for 
the purposes of comparison. Adolíson also 
reported that reaction time increased and the 
number of responses decreased on a continu- 
ous free-association test, These decrements 
were found to be significantly different from 
the surface controls at 7 ATA. It was con- 
cluded that these findings did not agree with 
those of Behnke, Thomson, and Motley 
(1935) whom Adolfson interpreted as finding 
a decrement in associative reactions at 4 
ATA. In fact, Behnke et al. (1935) reported 
no quantitative results and simply suggested: 
“A limitation of the power of association and 
a tendency toward fixation of ideas had to 
be counteracted [p. 555]." Adolfson also 
made a number of detailed observations on 
various aspects of his subjects’ behavior at 
13 ATA. The subjects were described as 
showing alterations in mood and affectivity, 
with euphoria and hypomanic states in some 
cases. A clouding of awareness and a great 
variety of perceptual disturbances were re- 
ported. In some cases memory was affected. 
However, it was found that repeated ex- 
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posures to this depth resulted in disappearance 
of many of these bizarre symptoms. 
Adolison and Fluur (1967) found that 
hearing discrimination, as measured by ability 
to repeat back words heard one at a time 
through air conduction earphones, decrease 
by approximately 16% at 11 ATA in a dry 
compression chamber. They argued: 


The influence of hyperbaric air intoxication on b 
diver's consciousness and wakefulness and prolonge 
associative reactions will prevent the sound patter e 
from being immediately identified when reaching 
the auditory center and thus will cause a delaye 
response [p. 175]. 


In a previous report Fluur and mee 
(1966), using a standard audiometric i 
nique, had demonstrated a decrease in tha 
auditory threshold at 11 ATA with air us 
duction earphones, but not with a bone CO! 
duction receiver. This finding was sar om 
as indicating disturbances of sound conduction 
through the middle ear. Adolíson and er 
(1967) considered that the foregoing paar: 
could not explain their results since the WOT e 
were well above threshold; however, à bon 
conduction receiver was not used as a contre 
in this experiment. t 
The question of the minimum pressure ? 
Which narcosis can be detected has also hec 
raised by Poulton, Catton, and Carpente 
(1964). They used a card-sorting task ug 
caisson workers and found a significant In 
crease in the number of very slow response" 
at 2 ATA, Tn addition, at 2.5 ATA variabili 
in timing was increased while at 3.5 AT k 
slowing in performance was also evident 
When this test was carried out a AE 
time no effect on any indexes of performance 
was apparent even at 3.5 ATA, This result 
indicates that hyperbaric air affected Es 
formance only while the task was t. 
learned. Poulton et al. (1964) pointed ^ut 
that these findings raise some doubts ab? 
the assumed adequacy of performance m 
Surgeons in pressurized operating theater 
Some doubt has been cast on these fd 
however, as a result of a study by pet 
Poulton, Carpenter, and Catton (1967)- i à 
the same card-sorting task as Poulton wd 
(1964), they found significantly more een e 
were made at 4 ATA than at the suf 


i 


oe a but they were not able to 
ho E on any index of performance 
that Mie 4 . nother contradictory finding was 
Dat E e of work was greater at 4 ATA 
(1964) E —— whereas Poulton et al. 
at 3.5 fore A. slowing in the rate of work 
this mm Jennett et al. (1967) attributed 
crease in ce in the rate of work to an 1m- 
Peculiar c acie under pressure due to the 
study. D itions that were present in their 
minimum ey concluded that 4 ATA is the 
d Linen at which a performance 
D be obse due to nitrogen narcosis 1S likely 
rved. 


Discussion 


ns firegoing review indicates that Jennings 
e buon. incorrect when he concluded that 
Nored in Tissus of narcosis have been ig- 
"esearch he past. His suggestion that more 
important 4 required does not focus on 
ny disc issues that cannot be ignored in 
Te the ris of nitrogen narcosis: These 
Proach A san to which the traditional ap- 
While nar the analysis of skilled performance 
e qu og RS proven to be of value and 

the problem, of possible fresh approaches to 
revolved ^ proach adopted in the past has 
ic E M the use of performance tests, 
king yc a priori as representative of 
night he of tasks that men under pressure 
Situation called upon to perform in practical 
Cern one Coupled with this has been a con- 
ic etre the minimum depth at which nar- 

e ST can be detected. Uniortunately, 

Validit ction of tests on the basis of face 
Criterio has not proven to be an adequate 
On for the prediction of performance, 

at the present time one can only gener- 
d to the extent that manual dexterity 
Intp Ae less sensitive than those involving 
fee, tal functions. This difficulty is re- 
Which ! the wide range of pressures at 
Some eu has been detected. Although 
fer Nees x variability may be due to dif- 
Can be li etween groups and motivation, there 
E eds doubt it also reflects sensitivity 
e Sá between ostensibly similar tests. 
hoe outlined above has been 
mi imus underpinnings by the hier- 
rganization hypothesis advanced by 


alize 
task 


Rive. 
teh 
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Kiessling and Maag (1962). However, this 
hypothesis has not led to any increase in 
ability to predict performance. Here, the 
difficulty lies in the circularity of the defini- 
tion of the complexity of the task with which 
the decrement in performance is supposed to 
correlate. It has not been possible to define 
complexity other than in terms of relative 
decrement in performance on the various 
tasks. The difficulties that this leads to have 
been discussed above. Further, evidence from 
studies employing nitrous oxide, where the 
hierarchical organization hypothesis has been 
investigated more extensively than in the 
analysis of nitrogen narcosis, suggests that 
it would be fruitless to persevere with this 
approach. Attempts to define complexity on 
a common-sense à priori basis result in 
anomalies that cannot be reconciled. Stein- 
berg (1954) found that motor tests were 
more affected than various associative and 
relational tasks, although they were hypothe- 
sized to be less complex. Similar difficulties 
have been reported by Frankenhaeuser and 
Beckman (1961) who found it extremely dif- 
ficult to differentiate on any rational a priori 
basis between many tests as to their relative 
complexity, although the tasks were quite 
dissimilar. 

These criticisms lead t 
other theoretical approaches to the analysis 
of the effects of narcosis on performance may 
be more productive and are deserving of 
attention. One possibility is the black box 
model (Welford, 1967), which has been used 
with some success in the analysis of the 
effects of aging and of various drugs on per 
formance. Another theoretical approach has 
been proposed by Reilly and Cameron (1968) 
and is based on Fleischman’s (1967) factor- 
analytic model of human performance. It 


remains to be seen whether these or other 
possible approaches will prove to be more 
successful than that which has been used 


traditionally. 


o the conclusion that 


COMPARISON OF NITROGEN NARCOSIS 
IN THE LABORATORY 
AND IN THE SEA 


Baddeley (1966) tested subjects on a 
manual dexterity task in a dry compression 
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chamber and in the open sea at 1.3 ATA 
and 4 ATA. In the pressure chamber, he 
found a decrement at 4 ATA but not at 1.3 
ATA. In the sea, there was a decrement at 
1.3 ATA, which was attributed to the various 
physical difficulties of carrying out the task 
underwater, However, at 4 ATA in the sea, 
the size of the decrement was 15% larger 
than what would be predicted on the basis 
of the effects of Pressure and of working 
underwater combined. In a further study, 
Baddeley and Fleming (1967) used the same 
manual dexterity task as well as a mental 
arithmetic task but extended the pressure 
to 7 ATA and used a helium-oxygen mixture 
as well as air. The same kind oí interaction 
was found for both air and the helium-oxygen 
mixture, although the size of the effect was 
less for the latter. 
(Baddeley, 
& Williams, 
115 and 4 


ing conditions on 
Baddeley (196 
sible explanation 


ture and visibility 
in Experiment 3, 
down from a beach to 4 ATA in excellent 


& Promisel, 1966) also Support his hypothesis 
since performance in the habitat at 7.2 ATA 
was unimpaired while performance on tasks 
outside the habitat was seriously impaired 
compared to performance in the shallow water 
control condition. However, these findings do 
not support Baddeley's hypothesis, since there 
is no evidence for helium narcosis inside the 
habitat and, therefore, the difference in per- 
formance between the shallow water controls 
and outside the habitat at 7.2 ATA is most 


" 


BARRY FOWLER 


likely due solely to the increased hostility oí 
the environment in the latter condition. a 
The second possibility suggested by B 
deley (1967) is that anxiety interacts Wi ; 
the stress of working underwater. In SUPP 
of this contention, Baddeley cited a stu x 
by Weltman and Egstrom (1966) wie 
ported that some trainee divers shone a 
decrement in vigilance performance in sha e 
water compared to others, although in ible 
control condition on land, it was not ey E 
to differentiate the performance of the kn 
groups. The group that showed the dec te 
ment in the underwater condition was iden E 
fied as more anxious than the other mane a 
There is also a third explanation for Ba 
deley’s results that merits considerato in 
is possible that the interaction Sd 
the first two experiments may be an Mt 
of the experimental technique. It is ar 
that the shallow water controls yn ‘a 
exactly the difficult conditions at depth 3 
the first two experiments where, for pt 
there would be less visibility and it would s 
colder. Thus, the apparent interaction pie 
only reflect a greater decrement in pud 
ance due to the increased hostility of the 
environment at depth in addition to "s 
decrement due to narcosis. In Baddeley 
third experiment (Baddeley et al, 196 at 
the excellent conditions at all depths wr 
that this difference between shallow and p= 
water conditions did not exist to the en 
extent. Support for this possibility p 
from a study by Adolfson (1967) who aC 
amined performance on mental arithmetic 2 i 
manual dexterity to depths of 10 BTA S 
both a wet and dry compression cag 
In this environment, conditions between It 
shallow and deep water remain constant. Te 
was found that the decrements attributa ; 
to the water and to pressure, respectives 
Were additive and did not interact. On the 
other hand, it could be argued that 
divers were nonanxious in this situation. 


Discussion 


r- 

The studies reviewed in this section Fate 

haps raise more questions than they ph i 

Nevertheless, the problem of performance ^ 

the undersea environment has not pee iof 
tirely ignored, as Jennings’ (1968) discus? 


indicated, Most workers interested in nitrogen 
narcosis are well aware of the need for care 
n generalizing from the results of pressure 
chamber studies to open-sea conditions. The 
ET deterrent in initiating studies designed 
Beia ae this problem is the enormous 
— cificulties involved in carrying out 
oleis d experimentation. These difficulties 
E. ^s need to have available simultane- 
pP ble support craft, a suitable geo- 
site, and trained divers. 
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SOME COGNITIVE ASPECTS OF STRUCTURAL MEANING search 
—— 
CHARLES A. PERFETTI ? | 
University of Pittsburgh 
Aspects of semantic structure that have significance for cognitive psychology 
are discussed. On the one hand, there are developments within the framework 
of transformational grammar that provide a semantic conception of syntactic - 
relations. On the other hand, there is the structure of lexical meaning, espe- 
cially the idea of semantic features as components of lexical meaning. While 
the theoretical status of semantic features is presently weak, there is some 
evidence that such components function in long-term memory, However, in 
addition to methodological problems, limitations on semantic features, as they 
have been previously conceived, are suggested by the possibility of semantic 
deep structure and the requirements of referential processes. 
Mu 
C, : PES 
Cen of psycholinguistics has been char- SYNTACTIC SEMANTICS 
5 à qim eser he a nie on syn- The distinction between surface and deep 
atence of omde ile ch to i structures implicates meaning. Transforma- 
E 1965: homi Riu S ( ne Y, tional generative grammar assumes that deep 
B5, especiall d ie n ger de Hiller, syntactic structure provides the input for 
[u H . . 
k tached to the con : oe abe woe semantic interpretation, and, therefore, sen- 
tar; UD Concomitant ceps o aan ity tences that have different meaning in general 
iellity Ot semanti Pi ani 9 He sepa- have different deep structures. However, 
be Although = kom cera (C omsky, points of departure have emerged within 
i, ted an un ga some psychologists main- transformational linguistics, centering around 
S ate ax Wavering interest in meaning, it the representation of deep structures. It is 
made Sessment to say that a great rush generally agreed that sentences express cer- 
S à mod to assess transformational grammar tain relationships that must be “deep” in some 
Tis back el for language processing. Against sense; that is, they are not manifest uni- 
Paper di ground of syntactic focus, the present formly in surface structure. Beyond this 
sa branch shared viewpoint, there are by now interest- | 


E iei semantic structure a 
With ^, Ve psychology. The first section deals — ing differences concerni 
e Se semantics of syntactic structures. underlying relationships. 

ip nd deals with lexical semantics. These different conceptions have come m 

la Parati f sources including McCawley 

“Stain pe «à this paper was supported by the Dowd 1068c, 1970a, 1970b), Fill- 

) à : 4 ; 

tiep POr rch and Development Center which eee (19682, 1968b; 19702, 1970b), Lakoff 
and others. Al- 


ted in G 
fR part by funds from the United States 
ducation, The valuable criticisms of James ([1965],* 1968, 1969), 


Ala " Š t 

r, 3 n Le a ji 

? Which sgold on earlier versions of this : iof. On the native 
T doctoral dissertation, Indiana 


ng the nature of these 


of syntactic irregu- 


Nowy Was first written in 1970, are happily 
i becca: i larity. Unpublished 
i sts for repri University, 1965- 
eprints should be sent to Charles mi Sienificant vontributions to these developments 


t. Perfett 
| BA 


y™ 


from many sources, including Lyons 


Learning Research and Development 
have come 
(1966), Bach (1968), Ross [J. R. 


? Univers; 
ni; ersity of Pi i h E 
à 15213, ittsburgh, Pittsburgh, Penn enn Halliday 
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Past repair 


e 


Fic. 1. One possible case grammar representation of the structure underlying 
the sentence Lisa repaired the doll with tape. 'The cases are Object (0), Instru- 
ment (I), and Agent (A). This representation is consistent with Fillmore 


(1968a) (however, see Footnote 6.) 


though in what follows many significant con- 
tributions are ignored, the most salient of 
these developments are represented by brief 


accounts of the work of Fillmore and Mc- 
Cawley. 


Case Grammar 


Fillmore (1968a) has argued that the base 
component of language must accommodate 
the concept of case; that is, base structures 
contain case relationships as ultimate theo- 
retical terms. Fillmore’s position entails sev- 
eral important consequences. For one, deep 
structures are not generated by phrase struc- 
ture rewrite rules as they are in standard 
transformational generative grammar. Rather, 
unordered case relations are the basic stuff of 
deep structure, and these relations have syn- 


Ross. Constraints in variables in syntax. Unpub- 
lished doctoral dissertation, M. I. T., 1967], and 
Postal (1970), among others, The approach repre- 
sented especially by Lakoff, by Ross, and by Mc- 
Cawley, has been termed “generative semantics.” 


the doll 
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with tape by Lisa 


rè 
tactic and semantic significance. Further i 
case relations are only indirectly evide 
surface structure. Some languages 
Latin) have transformations that yie 
face structures that are marked pene 
cally for case, and others (e.g., Englis ctur 
transformations that yield surface d j 
that are more order sensitive and less ™ € 
logically marked. 


d 
: reate 
Case relations, although they are e resp? 


ld su. 
holo 


j 


expressed by the subject-predica or a 
structure, but has the additional Fa spare" 
representing important characterist! ; 
by subject and object. it 

The heart of a sentence is the vn Seco” 
component of deep structure. Whi dm moo" 
component, modality, includes ter 
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Lisa 


Fic. 2. A possible representation ofa 
oí Figure 1 after a 


E A etc., the proposition is composed of a 
) E and at least one case category. The list 
" Cases suggested by Fillmore has undergone 
m change. The most recent list of cases 
includes Agent, Experiencer, Instrument, Ob- 
me Source, Goal, Place, and Time? That 
xus cases are not identical to the ones previ- 
the y discussed by Fillmore (1968a) indicates 
at case identification is a difficult empirical 

| Problem, 
| m Case grammar deep str i 
E he tree diagram of Figure 1, which em- 
Poys the notational conventions introduced 
iwi cs (19682). The order of constitu- 
ee in deep structure is arbitrary, unlike the 
"vr di of the standard theory. Prep- 
eep ns are important and are present in 
Rac a with every noun. From this 
Shown Te is derived the surface structure 
Structure Figure 2. Omitted are intermediate 
Sagat that would illustrate the series of 
= MBhions. These include subject posi- 


ucture is exemplified 


5 

G " 

mar, pi Fillmore. Some problems for case gram- 

Tiie presented at Georgetown Roundtable on 
lcs, Georgetown University, March 1971. 


repaired the doll with 
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tape 


sentence derived from the base structure 
series of transformations. 


tioning, subject preposition deletion, object 
preposition deletion, and case label deletion. 
The transformations are ordered and inter- 
dependent, so that, for example, the agent 
loses its by preposition only if it undergoes 
subject positioning, and case label deletion 
occurs when a preposition is deleted.® 

Of course, the agent need not be the surface 
subject. Thus, in addition to the structure 


ee 


6 This discussion and the structures shown in Fig- 


ures 1 and 2 are not strictly correct although they 
stent with published treatments. In Fill- 
more's “Some Problems for Case Grammar” (Paper 
presented at Georgetown University Roundtable on 
Linguistics, March 1971), by is no longer associated 
with the agent NP as it is in Figure 1. Rather it is 
introduced with a passive transformation. 
important is the question of how structures are nic 
resented. In the Georgetown paper, Fillmore leaves 


this question unanswered, but discusses the inade- 
f tree diagrams with case labeled nodes of 


are consi 


uacies 0 d 

ihe sort seen in Figure 1. Fillmore has used such 

representations, however, and they do have the ad- 
well as providing the sort 


vantage of familiarity, as W' i 
of base structure to which transformations are 


usually applied. The main diffculty is that they 
represent cases as categories, which they are not, 
rather than relationships, which they are. 
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shown in Figure 2, Sentence 1 is derivable 
from the base of Figure 1. 


The doll was repaired with 


tape by Lisa. [1] 
The doll was repaired with tape. [2] 
The doll was repaired by Lisa. [3] 


Sentences 2 and 3 are derived from two dif- 
ferent bases, both related to the structure 
underlying Sentence 1. The main difference is 
that the structure underlying Sentence 2 has 
an unspecified agent, while the structure un- 
derlying Sentence 3 has an unspecified in- 
strument. The structural similarity can be 
seen from the facts that Lisa is Agent in both 
Sentence 1 and 3 and tape is Instrument in 
both Sentence 1 and 2. 

An important point is that the cases do 
not have one-to-one correspondence to sur- 
face structure relationships. Lisa is the same 
case (Agent) in Sentence 1 as in the sentence 
of Figure 2, despite suríace disparity. (The 
Standard theory represents this state of af- 
fairs by assigning Lisa as the deep structure 
noun phrase immediately dominated by S, 
the sentence node; i.e., Lisa is the deep sub- 
ject of the Sentence.) Conversely, in Sentences 
2 and 3, tape and Lisa are involved in similar 
surface Structures, but are different in case 
category. 

While the standard theory’s treatment of 
sentences such as Sentences 2 and 3 can be 
said to reveal case relations, it can do so 
only indirectly, For example, if the sentence 
contains an agent, it is typically the noun 
phrase immediately dominated by S. Even 
in Sentence 2, there is Such a noun phrase 
(someone), Which, although deleted from the 
surface Structure, as a deep structure subject 
could be identified with Agent. However, the 
difference between the standard theory and 
case grammar goes beyond the explicit mark- 
ing of case categories, A Sentence such as 
Sentence 4 makes this apparent. 


The defendant suffered humiliation 
at the hands of the prosecutor. 


[4] 
Here, the standard theory shows defendant as 
deep subject, and the Agent role of prosecutor 
is obscured. Thus not only case categories but 
case relationships are marked in case gram- 
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1 tan- 
mar, and the correspondence between S 


] a cH 
dard deep structure relationships and case ri 


lationships is only sometimes revealed. Be- 
cause the base is unordered, the effect of d 
relations is to give a degree of abstraite 
apparently not achieved by the standa 
theory. - 
The propositional component, which ES 
cludes case representation, is basically a 047) 
fied predicate calculus (Reichenbach, 1 s 
What is conventionally a verb penat d 
predicate, and what are conventionally not 
become arguments (Fillmore, 1968b). a 
least one argument is needed for a predic E 
(Pa), but in the case of natural ws 
two-place predicates are common CREER E 
three-place predicates are not rare e en 
The following examples show a form 9^ 
resentation based on Fillmore (1968b): 


Break (Object). 
Hit (Place, Instrument). 


[5] 
[6] 


The arguments here are generalized case he. 
gories that are represented with the ver aa 
inherent arguments. That is, they are i 
ments that must be stored with the mean i 
of the verb. They are inherent in a way for 
which, for example, Instrument is not p. 
break. Thus, a particular deep structure a 
volving break might be break (Object, 

Strument) from which could be derived: 


The glass was broken by a rock. [7] 

as well as 
A rock broke the glass. [8] 
But because of sentences such as [9] 


The glass broke. 


" te 
break is inherently a  one-place predi? o 
represented by Example 5, It is import? ye; 
note that this is a question of deep e ing 
that is, there must be some sense imde a 
Sentence 9 in which no Agent or Tu and 
is involved. Thus for break, Instrumen t in- 
Agent are compatible arguments, but nO 
herent ones, 

By way of comparison, any pe 
containing hit would require two "i 
in deep structure, for example, Ait (v nce 
rock). This would produce both Sente 


ositioP. 

ments 
Vy 

ndov 
0 
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and 11, 
The window was hit by a rock. [10] 
A rock hit the window. [11] 


Noti i 
i e that the requirements that Instrument 
an inherent argument prevents 


The window hit. [12] 


Es Instrument and Agent are noninher- 

hit, A compatible arguments for break, for 

enter gent is compatible. Both of course can 
Into three-place arguments: 


hit 
broke 


n pras (1968a, 1968b, 1970a, 1970) 
tails of s iscussions of various important de- 
9 many e theory. For one thing, in addition 
lon rul of the conventional type transforma- 
ions į es, rules are needed to select preposi- 
strumen surface structure. For example, In- 
gent nt must take with in the presence of an 
Dtedicat, surface structure. Also, subject and 
tions į e are strictly surface structure func- 
unctio; case grammar, and rules for surface 
OCiat, n realization of arguments must be as- 
ed with each predicate. 

h € salient feature of case grammar from 
Present view is the implicit importance of 
h antics, Fillmore noted that case grammar 
otiy een criticized as being “too strongly 
Tij, ated by semantic considerations." While 

Ore himself insisted on syntactic analysis 
basis of the grammar, he did admit the 
that such analysis reveals important 


antic distinctions. 


the window with a rock. [13] 


8 


e + 

"antic Deep Structure 

Deg View similar to case grammar with re- 
"lie. iS rejecting syntactic deep structure, but 
uat in other respects, comes from Mc- 
bout (1968a, 1968c, 1970, 1970). The 
Meg that syntactic deep structure is un- 
Ro, TY was earlier suggested by Lakoff and 
of? Who share at least some of the views 


E Cawley.s 


G — 
tan © Lak 
atya Lakom & J. R. Ross. Is deep structure neces- 


1 5 
Ee published manuscript, Cambridge, Mass. 


NA i 
3 BE ey gives credit to the unpublished views 

ll, "F6 Lakoff for much of what follows espe- 
Presented to the 1967 Texas Conference on 
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What the McCawley-Lakoff-Ross positions 
have in common with Chomsky is (at least) 
the acceptance of (a) a level of semantic rep- 
resentation and (b) a level of surface syntac- 
tic representation as components of linguistic 
theory. The point of departure is the ques- 
tion of a level intermediate to Levels a and b 
above. McCawley argued that instead of deep 
structure, a grammar could consist of: 


a “formation-rule component,” which specifies the 
membership of a class of well-formed semantic rep- 
resentations, and a “transformational component” 
which consists of rules correlating semantic repre- 


sentation [McCawley, 1968c, p. 165]. 


McCawley makes extensive arguments 
along a number of different lines. For one, 
selectional restrictions of the sort proposed by 
Chomsky (1965) are viewed as derived, not 
from syntax, but from lexical meaning (Mc- 
Cawley, 1970b). The apparent restrictions on 
how words may be combined are actually 
restrictions on how semantic material may be 
combined—restrictions on “possible mes- 
sages.” The ultimate source of such restric- 
tions derives not from grammar but from the 
limits of experience and imagination. Thus, 
McCawley argues that cases in which two 
words are alleged to have the same meaning 
but different selection restrictions (which 
would support a syntactic interpretation) 
turn out on closer examination to have dif- 
ferent meanings. For example, of two different 
interpretations that could be given to the se- 
lectional variation that accompanies kick 
versus slap, the position that they both have 
the same meaning [strike] but with different 
selection restrictions is rejected. Rather, the 
semantics of the verbs include presuppositions 
about type of motion. à 

To take a syntactic case, selection restric- 


tions prevent the occurrence of sentences such 
as Sentence 15 as well as Chomsky's (1965) 


Sentence 14. 


The boy frightens sincerity. [14] 
He drank the meatloaf. [15] 
The standard theory would treat these as vio- 


hed views, sce Lakoff (1968, 


. McCawley (1970b) also credits Postal (unpub- 
en but see Postal, 1970) with having indepen- 
dently arrived at similar conclusions. 


Universals. For publis 
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lations of syntactic selection restrictions. For 
example, frighten has as a restriction that a 
noun phrase immediately following it be 
marked [+ animate]. The restrictions them- 
selves are not at issue. However, McCawley 
argued such restrictions are imposed by pre- 
suppositions concerning the denotation of a 
lexical item (or semantic structure), not by 
rules of syntax. Use of frighten presupposes 
someone frightenable, and use of drink pre- 
supposes something drinkable. The effect of 
this argument is to take away from deep syn- 
tax one of its primary functions, namely, to 
represent selection restrictions, although the 
argument is not accepted on all sides (cf. 
Katz, 1970). 

A second argument is that a noun phrase 
must be given an “index,” which specifies the 
reference of a particular noun phrase occur- 
rence. Thus, in the sentence The marshall 
chased the outlaw, some index (e.g., mar- 
shall) is attached to the marshall, and an- 
other index (e.g., outlaw;) is attached to the 
outlaw. (The occurrence of indexes as ele- 
ments of deep structure is indicated more 
abstractly; e.g., x; rather than marshall;.) 

This is not simply an assertion regarding 
the need for an external (or even internal) 
referent (cf. Ogden & Richards, 1923). The 
argument follows Chomsky (1965), who noted 
that the reflexivization transformation, which 
converts base structures such as John hurt 
John into John hurt himself, must be re- 
stricted so as to apply only to noun phrases 
referring to the same individual. Noun phrase 
indexes were invented for this purpose, mak- 
ing reflexivization obligatory when indexes are 
identical and blocked otherwise. McCawley 
(1970b) has shown that such indexes must be 
separated from the propositions in which they 
Occur; they are instead constituents of sen- 
tences in which the propositions are embedded. 
The arguments for this claim are based on 
various cases in which standard phrase struc- 
ture fails to represent multiple meanings 
(e.g., McCawley, 1970b, p. 175). For exam- 
pe, Sentence 16 has two interpretations. 


Ronald has threatened to shoot 


a linguist. [16] 


This sentence can mean either that Ronald 
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will someday shoot any (indefinite) linguist, 

or that Ronald is going to shoot a c 

person, and the speaker of Sentence 16 a 
scribes that person as a linguist. In the lat a 
case a linguist is a constituent of the € 
sentence; in the former case it is a const!t "1 
ent of an embedded sentence underlying 
threatened. ifiers 
The argument is also made for quanti M | 

such as all, every, some, etc. Quantifiers 2 
have a scope of application indicated in er | 
structure, as can be seen in the ambiguity 
i 


All boys like all girls. [17] 


Sentence 17 can be interpreted as meaning 
either that every boy has the characteristic E 
liking all girls or that every girl has the oe 
acteristic that all boys like her. In hem | 
ley’s proposal, the distribution of quanti in 
and indexes would be different for the 
cases, 

The motivations for these arguments a 
to be based on attempts to distinguish pe 
ings and are consistent with at least the P 
of Chomsky (1965). This spirit is one E: 
characterizing underlying meanings. The pe 
dard theory does this with a syntactic e 
component which generates base phrase e 
ers that provide the input for semantic i 
terpretation. McCawley has taken what pre E 
ously seemed almost a fortuitous by-produt | 
of the theory, namely, semantic descripta 
as the basic goal. Hence, where seman at ; 
structure and syntactic deep structure appe 

| 
| 


g 
iD 


to diverge, as in the above examples, 4 deep’ 
level is probed. ries 
A third point is that syntactic cates? a 
are realized in surface structure only. am 
gories of deep structure are similar to t " 
of symbolic logic, although the exact oa 
lation is not identical. (On some wenn d 
the lack of identity, see McCawley, 19 s 
D. 172.) Deep structure consists of a n a 
tion plus at least one index represente am 
terminal nodes of a semantic tree. For €* he 
oC’ 
I 


b 

osi 

E 

tu 

t 

ple, in the case of The marshall chased n 
C 

he 


t 
s CO 
outlaw, marshall; and outlaw; appear p 
stituents with marshall and outlaw, T i 


s o > as 
tively, and with the proposition chas¢ 
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E constituent. (For arguments that this 
n is correct for deep structure, i.e., verb 
ne McCawley, 19703.) Although the 
= ears a resemblance to syntactic phrase 
EL there are substantive differences, 
labels 3 y with respect to what may appear as 
that Lege tree. Katz (1970) has claimed 
E: ch trees are only trivially different 
c penes trees, but this issue would not 
E im o be merely terminological given the 
E. quences of specific alternative labelings 
r example, elimination of labels such as 
DET iret verb), VP (verb phrase), 
onsite: eterminer) alters the structure of 
impr Bach (1968) and Lakoff (see 
categorie ) have also argued that syntactic 
es are superficial. 
Dus oe constituent structure goes 
Ens intermediate stages. This means, 
the 5 other things, that the lexical items are 
En of transformations on semantic 
Pi n Thus, for example, the verb 
Struct, is derived from a deep semantic 
ure of the form strike as similar (Postal, 
), and some superficially simple verbs 
nas kill are derived from cause to dic 
awley, 1968b; in press). Such claims, 
1979 56, are not beyond dispute (cf. Fodor, 
E ‘cCawley has described his grammar as 
Pi arie but not generative, by way 
" pud n with Chomsky. The same might 
di - of Fillmore's case grammar. Despite 
TN ences, these two approaches share à 
tge of linguistic description that gives a 
Bran, tole to semantics (even if, as in cas? 
in mar, supported by “syntactic criteria ) 
awa "Oposing that deep syntax can be done 
Y with, 


Such 
A 


3t 
"i 
tcture and Process 


while a full evaluation of the significance 
Wouj Üoversial developments in linguistics 
have be Premature, these developments may 
ma, SMe significance for psychology. They 
Bro a btovide hypotheses concerning language 
às yet a although there is little research 


On 
“Ase € study that has made use of Fillmore’s 
(19; Stammar was carried out by Bobrow 
Who presented subjects with sentences 


such as: 


The barber pole was on the 


covered bridge. [18] 

The telephone pole was on the 
suspension bridge. [19] 
For both sentences, pole is Object and bridge 


is Place. 
The test is cued recall of the second noun, 


given the first, In the above example, sub- 
jects would have to recall bridge given pole. 
The important variation is whether prior to 
this test, sentence lists presented to the sub- 
ject contain Sentence 18 once and Sentence 
19 once (in a second list) or whether they 
contain Sentence 18 twice or Sentence 19 
twice, but not both. If case relations are of 
major importance for memory, Bobrow rea- 
soned that no difference would be found be- 
tween the two conditions, since the case rela- 
tionship between the two nouns was the same, 
that is, pole on bridge. Since only the second 
noun had to be recalled, the case relation was 
isolated from other sentence factors. The re- 
sults were that recall of the second noun was 
better after two identical sentences than after 
Sentence 18 and Sentence 19. This supports 
the importance of identical reference in such 
a memory process; more particularly, it seems 
that either a specific or generic reference on 
a semantic feature complex is encoded. 

It must be noted that the importance of 
case relations was not really examined by 
Bobrow (aside from the problem of identi- 
fying the case hypothesis with the statistical 
null hypothesis). One ought to change cases 
without changing references. For example, in 
addition to Sentence 18 and 19 one could 


have: 


The telephone pole hit the 


suspension bridge. [20] 


Here reference is the same as Sentence 19 d 
case is different; pole is Instrument an 
bridge is Place (cf. Fillmore, 1968b). 
Other implications for cognitive structure 
come from the representation of lexical in- 
formation proposed by Fillmore (1968b) and 
the role of semantic presupposition (Fillmore, 
1968b, 1970b). (The latter has entered into 
Miller's [1969] explanation of sorting data, 
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which is discussed later.) Kintsch (1972) has 
recently proposed a model of semantic mem- 
ory that is organized around case grammar 
principles. Rumelhart, Norman, and Lindsay 
(1971) have also given a prominent role to 
case relations in their recent model of se- 
mantic memory. By way of support, Kintsch 
(1972) has found that subjects, without 
pointed linguistic instructions, will infer im- 
plicit information that would formally be 
represented by suppressed arguments. For ex- 
ample, in The secretary typed the letter peo- 
ple offer the observation that the use of type- 
writer is implied, which supports the notion 
that Instrument is an inherent argument of 
type. It is a fair assessment, however, to ob- 
serve that the psycholinguistic implications 
of case grammar are only beginning to be 
investigated. 


LEXICAL SEMANTICS 


The relational information of the language 
user is supplemented by information concern- 
ing phonological and semantic Properties of 
individual lexical items. For a single word or 
morpheme, the former are represented by a 
matrix of distinctive phonetic features and the 
latter by a matrix of syntactic and semantic 
features (Chomsky, 1965). It is questions con- 
cerning syntactic-semantic features that are 
one concern of the remainder of this section. 


Linguistic Features 


Katz and Fodor’s (1963) paper on “The 
Structure of a Semantic Theory” had as its 
goal the description of the type of semantic 
theory that would complement the syntactic 
component of transformational grammar. For 

9 This excludes a good deal 


semantic conditioning, and g 
ample. Creelman (1966) 


of work on meaning, 
eneralization, for ex- 


1 provided a comprehensive 
survey of this area and of other experimental ap- 


proaches to meaning (e.g., associative) prior to 1963, 
Also excluded is the important sort of approach 
advocated by Rommetveit (1968) who placed mean- 
ing in the context of message transmission, and 
emphasized cognitive, associative, and affective com- 
ponents. Rommetveit urged that we "guard against 
the Scylla of intuitive speculations and the Charybdis 
of formally elegant and methodologically sound 
trivialities [p. 303].” Although with respect to com- 
munication, transformational grammar presumably 
would be up against Charybdis, lexical semantics has 
been in greater danger from Scylla. 
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this aim, the semantic component. requires 
dictionary to give semantic specification 
lexical items and a set of projection rules to 
yield semantic interpretation of syntactic 
structures. It is the idea of the dictionary 
that has had some influence in cognitive psy- 
chology. 

The Aietionay entry for a word was 
give systematic account of all its possi É 
senses by means of a branching hierarchy E 
features. The highest node in a semantic ‘al 
was a grammatical marker (e.g, Noun), 
lowed by abstract semantic markers e 
Human, Male), in sufficient numbers to 
tinguish all senses of the word. pave 

The criticisms of this system that -— 
been made by Bollinger (1965), edt 
(1969), and Weinreich (1966) bear a uw 
repeating, especially since semantic fea E 
have become psychological concepts. À t 
ber of different criticisms point to a cen ei 
problem: There is no principled limit to i 
number of semantic markers. This — 
especially clear by Bollinger (1965) in etl 
demonstration that the distinction Ed 
markers and distinguishers (the meat 


node showing the “idiosyncratic” meaning af 
a word) was totally arbitrary. The crux tic 
the problem is that the number of seen 
markers depends on the degree of sensi v 
required, and, since the only restriction uc- 
the latter is imagination, the semantic SU 
ture becomes unstructured. del is 
Another doubtful aspect of this mo hall) 
the representation of homographs (e.g nse- 
as single lexical entries, which is a ker 
quence of the theory's emphasis on a he 
uation. As Weinreich (1966) noted, -— 
biguation would seem to be a parente 
problem, and its large role in a compet ed. 
model such as Katz and Fodor's is c 
Finally, among other problems is the ers: 
of information used as semantic saa 
While the ability of a speaker to interp” nds 
sentence or to detect an ambiguity pcc 
on nonlinguistic as well as linguistic a 
edge, only the latter can be accountet the 
systematically in a semantic theory. np 
claim regarding the theory's ability pa the 
sent linguistic knowledge is questionable .. 
issue of whether a distinction between 


guistic and nonlinguistic knowledge can be 
Supported loses some of its impact. 


RY j ; 
emantic Features in Long-Term Memory 


B ouch linguistic features of the sort 
the ered above are psychological in that 
aM CEDE information available to lan- 
Edu the information is of a very re- 
hifican ind. Of broader psychological sig- 
that = Is a conception of semantic features 
Be either relies exclusively on linguistic 
"M a nor requires predefined status within 
aert cular linguistic theory. Thus, as a 
ns theoretical construct, a semantic fea- 
of ale an abstract component of the meaning 
xical item. 
eden that long-term memory includes a 
Ebove ntation of semantic features (in the 
adele at can be seen in some current 
ins Tür memory (e.g. Kintsch, 1970; Quil- 
M 68, 1969) and in less formal proposals 
970: Ne the structure of memory (Bower, 
Bua Tiller, 1967). Bower (1970) has 
Banizati to general principles of cognitive or- 
E lon that include the idea that words in 
w er head a list of features, some of 
Tepres are semantic. The notion that features 
has E the information a language user 
m oom in an internalized dictionary 1s 
nitive s the main appeal of features for cog- 
psychology. 

tn € empirical support for this notion comes 
What Several sources, most of which are some- 
E Ust, The widely observed effect of 
os cal clustering (Bousfield, 1953; Cofer, 
tefle Tulving, 1962) may be interpreted as 
Eo ns organization around shared se- 
ma tic features. Of course, such organization 
st, be highly subjective, and processes in- 
19 M are not fully understood (Tulving, 
E» Mandler (1967, 1968) has demon- 
Sub; ed the storage efficiency that results from 
jective organization, especially hierarchical 


10 

Tae distinction seems supportable only at a 
atic cial level. For example, judgments of gram- 
the ality can be said to depend on knowledge of 
anguage, but, unless there is something non- 
al about the putative innate component 0 
fact has argued, there 


ch knowledge does not 
nitive and perceptual 
ge and non- 


e 

angy, 

is age, as McNeill (1968) in 

depe, Yeason to suppose that su 

"acis: On more general cog 
les in interaction. with langua 


la 
Ng 
age experiences. 
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organization. Subjects apparently can use 
hierarchically organized lists, as in taxonomic 
trees of the type familiar to syntactic and 
semantic analysis, to increase memorial effi- 
ciency (Bower, Clark, Winzenz, & Lesgold, 
1969). Furthermore, superordinate cues ap- 
pear useful to subjects required to retrieve 
(guess) target words (Zivian & Riegel, 1969). 

Such hierarchical organization is an im- 
portant part of the semantic memory model 
of Quillian (1968, 1969) and the experiments 
of Collins and Quillian (1969, 1970). The 
experiments have studied reaction times for 
deciding the truth of statements such as (2) 
a canary is yellow; (b) a canary has wings; 
(c) a canary is a bird; and (d) a canary is 
an animal. It takes less time to decide State- 
ment a than Statement 5 and less time to 
decide Statement c than Statement d (Col- 
lins & Quillian, 1969). The model assumes 
that properties or features are stored with 
words in semantic memory. Although the fea- 
tures may be unordered, the words themselves 
are hierarchically arranged. Thus, canary has 
unordered features which include (sing) and 
(yellow). The more general feature (wings), 
however, is not stored with canary, but with 
its superordinate, bird. The still more general 
feature (breathes) would be stored with the 
higher superordinate, animal. It thus takes 
less time to evaluate Statement c than State- 
ment d, because the search time must include 
the additional node from bird to animal. It 
takes less time on Statement a than on State- 
ment b because the relevant information for 
deciding Statement a is stored directly with 
bird, but the information for Statement b is 
obtained after moving up another node. Dif- 
ferent models have been proposed by Meyer 
(1970) and Schaeffer and Wallace (1970) in 
connection with similar research. 

In recognition memory, the role of semantic 
features has been explicitly investigated, al- 
though interpretation is not unequivocal. The 
ct that false recognition errors tend to 
occur to words that are semantically related 
to presented words has been interpreted in 
antic features (Anisfeld & Knapp, 
paum, 1969; Perfetti & Goodman, 
be seen as resulting 


fa 


terms of sem 
1968; Fillenl 
1970). Such errors can 
from a partial identification of shared se- 
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mantic features plus a failure to encode a dis- 
tinguishing feature during either presentation 
or test. The earlier interpretation of false rec- 
ognitions as owing to implicit associations 
(Underwood, 1965) does not seem adequate 
to explain the fact that these errors occur to 
synonyms with low associative strength (Anis- 
feld & Knapp, 1968; Elias & Perfetti*; 
Grossman & Eagle, 1970). Moreover, the fact 
that false recognitions do not occur to high 
strength associates of an ambiguous word 
when the associates are not related to the 
word's encoded meaning is more readily han- 
dled by a semantic feature hypothesis (Per- 
fetti & Goodman, 1970). (Similarly, Hall and 
Crown [1970] found that errors occurred to 
associates when they could replace the target 
word in a sentence, but only infrequently 
otherwise.) 

Another line of evidence that something 
like semantic features function in long-term 
memory comes írom word association re- 
search. In evaluating a large body of associa- 
tive data, Deese (1965) concluded that one 
of the basic associative laws was that words 
or other cognitive elements are associated 
when they contrast in a unique and unam- 
biguous way (p. 165). Pollio, Deitchman, and 
Richards (1969) have proposed a similar 
principle in terms of shared features. 

The principle of contrast proposed by 
Deese was expressed by McNeill (1966) as 
the minimal contrast principle. This princi- 
ple was earlier suggested by Saporta (1959), 
and has since been explored by several inves- 
tigators, including Clark (1970), Clifton 
(1967), Marshall (1968), and Perfetti 
(1968). According to the minimal contrast 
principle, two elements will be associated as a 
function of their shared semantic features, 
such that association is most probable when 
the elements form a minimally contrasting 
pair, that is, contrast on only one feature, A 
similar proposal comes from Johnson (1970), 
who argued that associations are determined 
by distributions of “elementary cognitive 
characteristics." Semantic features would be 
one type of elementary cognitive character- 


! C. Elias & C. A. Perfetti. Encoding factors in 
word recognition. Paper presented at the annual 


meeting of the American Psychological Association, 
Washington, D. C., September 1971. 
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istic, which, as a general cognitive plemen 
free of any arbitrary restrictions on linguisti 
status. 

While several other principles need to E. 
considered, the principle of minimal sont 
can account for much association as k 
words of all grammatical form classes (C p 
1970). McNeill (1966, 1970), in fact, a 
proposed that many apparent v ied 
ples to minimal contrast, for example, syn by 
matic associations, can be accounted for i 
assuming that the contrast occurs on à wt 
tactic category in the absence of sufficie has 
refined semantic categories. Clark (1970) "€ 
pursued a wide range of similar epe 
suggesting, among other things, that ching 
associative responses result from matc! - 
syntactic selection restrictions with ew 
features, for example, young — boy. This ee 
becomes awkward, of course, if one does ie 
with selection restrictions based on Sy? s 
Such cases then could be thought of af re 
sponding with a word whose meaning P 
supposes the meaning of the stimulus. T. 

The assumption that associations ae 
cognitive structures is widely held. The and 
nitive significance of taxonomic rela eet 
emphasized by Bousfield (1953), has 1 & 
developed by Riegel (Riegel '?; Riese’ is, 
Riegel, 1963) and extended into several » i 
including the use of semantic informati o) 
word identification (Zivian & Riegel, ! ma” 
development of semantic skills (Quma i- 
& Riegel, 1968), semantic structures ation 
lingualism (Riegel, 1968), and to ipae Hn 
of meaning similarity measured by overlat 
restricted associations (Perfetti, 18673. Aa 
related technique of free associative succes" 
developed by Deese (1962) has been SU rela” 
fully used to display specific semant 
tions among animal names (Henley, 19 mon 
well as to indicate semantic distances 1968)" 
larger sets of words (Deese, 1962, 5 
Whether by free association or restrict is 
sociation, the semantic structure SOUP on 
based on the sort of lexical organization “cate” 
by semantic features. In addition, the stion 
gorical effort provides an empirical SUE? jatio” 

2K. E: Riegel. The Michigan restricted eno T. 
norms. (Tech. Rep. No. 3) Ann Arbor, Micbi£? 
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p a limited data base (Riegel, see Footnote 
4 ) for inferring the type of hierarchical re- 
ations that are sometimes implied by lexical 
structure. 


Development of Semantic Features 


gen development of a semantic system can 
E as involving two aspects of an in- 
e ized dictionary. The child acquires new 
eiut for the dictionary, and increases and 
is Ee E semantic features for these entries. 
e cA eill (1970) has observed, this devel- 
ibon nt is typically slow because it depends 
Nord Ee pecie relationships between 
I res Toa and underlying meaning struc- 
s. The process of adding features to a 
bee dictionary entry is probably a con- 
p one, what McNeill (1970) calls “hori- 
(m development," although the added fea- 
Hons may be developed elsewhere in the dic- 
ies McNeill (1966, 1970) has suggested 
Ex the shift in children's word associations 
flecti Syntagmatic to paradigmatic 1s a re- 
the lon of this type of development, that is, 
M icio of semantic features for words 
ey previously so incompletely struc- 
only as to have grammatical class as the 
un of contrast. Anderson and Beh 
fion ) found an increase in paradigmatic 
Eat errors occurring from age 6 to 1, 
A ie the same age as the association shift 
big. Fia Confusing, for example, light 
ark may indicate that some features 
en been introduced at several places in the 
Ictionary, 
This aspect of development is accompanied 
Y some process of generalization in which 
€ acquisition of features is ordered so that 
E acquired features are increasingly ab- 
bs Anglin (1970) has done a series of 
Bue ing that seem to suggest a trend, 
ma cr through adolescence into adult- 
appe, for increasingly abstract features to 
laxis; in lexical processes. In word-sorting 
€ (Miller, 1969), free recall tasks, and in 
of hierarchically structured material 
Ee et al., 1969), there were differences 
d T me with age that indicate that younger 
E torre have more idiosyncratic and more 
ete lexical organization compared with 
Ults. For example, the minimal feature in- 
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ferred to be responsible for semantic grouping 
in a word-sorting task develops along the 
following lines: (human) — (animal) > (liv- 
ing thing) — (concrete thing) — (entity). 

A significant methodological aspect of An- 
glin’s work is that free associative overlap 
(Deese, 1965) does not show the abstractness 
trends found with several other methods. 
Overlap measures may be generally less sensi- 
tive to feature differences. Moreover, since 
semantic structures can be inferred by more 
direct means (Fillenbaum & Rapoport, 1971; 
Miller, 1969), there seems little reason for 
using associative measures for this purpose. 

Semantic feature development involves not 
only the acquisition and refinement of fea- 
tures but also the development of classes and 
class relations such as class of and same class 
as, as well as referential relations, such as 
part of. Riegel (1970) has proposed a model 
of semantic development based primarily on 
the growth of such relations. Although it does 
not use semantic features as theoretical terms, 
Riegel’s theory does postulate abstractions 
and transformations in semantic processes. 
Furthermore, the types of class relations it 
emphasizes would easily accommodate a model 
of semantic properties of the sort proposed 
by Quillian (1968) and Collins and Quillian 


(1969). 


Theoretical and M ethodological Issues 


There are a number of questions associated 
both with the theoretical status of features 
and with possible methods of discovery and 
validation. The consequences of theoretical 
status include what processes features will 
explain and what type of discovery procedure 
is most appropriate. Features such as 
(+ noun) and (+ abstract) are terms of 
linguistic theory involved in the explanation 
of certain syntactic processes. Features such 
as (= pleasant) and (+ active) are psycho- 
logical terms concerning nonsyntactic proc- 
esses. Following Morris’ (1946) trichotomy, 
d distinguish three types of features 


—semantic, syntactic, and pragmatic. The 
syntactic would include such information as 
categorial membership (= noun), subcate- 
gorial membership (+ concrete), and re- 
strictions on the object requirement of a verb 


one coul 


p 
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noun phrase). The semantic would 
include denotative features of no more than 
marginal syntactic significance, for example, 
(= human) as well as (= liquid). The prag- 
matic would broadly include nonlinguistic 
features pertaining to the speaker’s relation 
to the word or its referent, for example, (= 
anger) and (- pleasant). The addition of 
pragmatic features is a problem not very dif- 
ferent from a distinction between syntactic 
and semantic features. Both distinctions are 
easy to see and difficult to support. 
Other questions concern the internal struc- 
ture of a feature representation, especially 
whether features are ordered. When there is 
a clear theoretical motivation, the advantage 
of ordering is significant. A branching hier- 
archy, for example, allows important generali- 
zations about structure to be represented—for 
example, that an item which is (-- human) 
is also (+ animate), In general, a decision for 
linguistically motivated features seems to 
entail a decision for order, while the lack of 
a corresponding order motivation in most 
psychological theories leaves open questions of 
order. One alternative to feature hierarchies, 
previously noted with reference to Quillian 
(1968, 1969), is to have words, rather than 
features, hierarchically ordered, This ap- 
proach has the redundancy advantage of a 
hierarchy but with unordered features, 
Another aspect of internal structure is 

whether a semantic feature is characterized 
as a point on a continuum or as a process that 
can be in a small number of finite states. This 
may depend in part on theoretical status, For 
linguistically derived features, the underlying 
state is discrete, while for pragmatic features, 
a conception of the underlying state as dis- 
crete seems unjustified. Love is more 
(+ pleasant) than cordiality, although both 
are (+ pleasant) with respect to hostility. 

The discovery and validation of features is 
still another problem. In principle, features 
should be discovered, not made. Involved in 
discovery of features is more than whether ü 
rational or empirical approach is used. The 
questions concern sophistication versus 
naiveté, small numbers of informants versus 
large numbers, and explicit an 
implicit analysis, Psychological 
pears to favor naiveté, large nu 


alysis versus 
tradition ap- 
mbers of in- 


a 
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formants, and implicit analysis. This would 
suggest a large number of college oe 
rating some measurable linguistic aspect © 
words or word combinations, and some scal- 
ing or factor-analytic method used to display 
the word groupings and thereby “discover 
the features. . 

As a more general problem, the discovery 
of features needs to be theoretically nO 
vated. If just those semantic properties tha 
make some difference for syntactic patterns 
could be discovered, there would be a non* 
arbitrary limit on a list of features. Otherwise, 
as Bollinger (1965) demonstrated, there is nO 
limit, since a new feature can always be foun 
that will make a difference for some purpose 


Features as Mediators 


Osgood ([1966],1° [1968]'*) has proposed 
a treatment of semantic features consisten 
with his earlier mediational theory of er 
ing (e.g., Osgood, 1957). The meaning 9 " 
word is identified with a “simultaneous bunc e 
of distinctive features." A fragment of t 
system is illustrated by the following set E 
feature dimensions: (a) moral-immoral; A 
potent-impotent; (c) active-passive; ( a 
associative-dissociative; (e) initiating-reac 
ing; (f) ego-alter; and several others. d 
dimensions are assumed to be appropriate ^ 
interpersonal verbs, for example, greet, char He 
forgive, pardon, etc. Any verb that has a5 1 
denotation an interaction between two or pen 
persons could presumably be coded on Es 
dimensions. Similarly, words naming d 
tional states can be coded on dimensi? 
of pleasant-unpleasant, active-passive, bs 
trolled-uncontrolled, external-internal, a” ca 
least eight or nine others (Osgood, see p. 
note 13). For example, disgust is (unp of 
ant) and (external), but neither (active) "n 
(passive) and neither (controlled) nor y 
controlled), while horror is (unpleasant) 
tive), (uncontrolled), and (external). 


SSS 0. 

13 C. E. Osgood. Speculation of the structure yp 
interpersonal. intentions. (Tech. Rep. No. S earch 
bana, Ill: Institute of Communications Re 
1966. q intel 

15 C. E. Osgood. Interpersonal verbs 22) Ur- 
bersonal behavior. (Tech. Rep. No. 64 Our 
bana, Ill.: Group Effectiveness Research La 
1968. 


ory? 


, Although the full lexical structure is more 
involved, the fragment given here can illus- 
trate certain aspects of the approach and 
problems associated with it: 


1. Just as linguistic features belong to a 
metalanguage, so do psychological features of 
the sort illustrated here. Thus, there is no 
Necessary verbal connection between words 
Es feature names; for example, between 
n and unpleasant. Furthermore, while 
p. pons names are attempts to character- 
^ es dimensions, the dimension is not 
aee parently related to the names of the 

ires in all cases. 

B. Antongh the fragment shows discrete 
thd es, the possibility that a continuum 

erlies the dimension is left open. 
Es The assignment of features to words is 
m en to empirical validation. One valida- 
of procedure is to see how well judgments 

acceptability of word combinations yield 
E rine feature groupings as the original 
EDS In the case of interpersonal verbs, 
meets have judged the acceptability of pairs 
p. as greet humbly, charm ridiculously, 
NM ridiculously. Such procedures appar- 
S ly have been most successful when applied 

judgments of initial sophisticated coders, 
ae not when applied to judgments of college 
9phomores, 


Word Sorting 


Miller (1967, 1969) has described a dif- 
ent procedure for discovering semantic 
“atures, Subjects are asked to sort words into 
Biles “on the basis of similarity of meaning.” 
ie are no restrictions on the number or 
b. of piles that subjects may use. The basic 
Whe of this task are the number of subjects 
Sam Sort any given pair of words into the 
a € pile, The data for all possible word pairs 
à symmetrical proximity matrix that can 
analyzed in a number of ways, assuming 

Y that the relations among the items can 
sup, Presented as distances. The choice of 
*quent analyses will in part depend on the 
Min. organization holding among the words. 
lereq (1969) observed that for linearly or- 
du, words (eg. baby, child, adolescent, 
o ), the sorting method would be inap- 
Priate, and for both linearly ordered words 


N 


PSYCHOSEMANTICS 


253 


and paradigmatic classes (e.g., kin terms) 
multidimensional scaling techniques should 
be used. Otherwise, further analysis is ac- 
cording to Johnson's (1967) program of hier- 
archical clustering. Both Miller (1969) and 
Fillenbaum and Rapoport (1971) have used 
the hierarchical clustering program to deter- 
mine semantic groupings. The output is a tree 
graph of words grouped hierarchically beneath 
nodes determined by either Johnson's (1967) 
connectedness or diameter method. 

Miller's (1969) sample of 48 nouns yielded 
intuitively plausible structures. For example, 
apparent clusters of human words emerged 
(mother, cook, doctor, umpire, knight) as did 
sets of quantitative words (inch, measure, 
number, order, scale). Miller offered a par- 
tial explanation for some of the data in terms 
of presupposition and assertion. Briefly, an 
assertion is that part of a proposition that 
normally can be denied, while presupposition 
is that implicit part that is normally not 
denied. Thus, to say a person is not a mother 
is normally not to deny that the person is a 
woman but only that she has children, That 
is, mother presupposes female, Miller ob- 
served that much, although by no means all, 
of the clustering data may be explained by 
supposing that subjects group words to- 
gether in accordance with their shared pre- 
suppositions. 

Several procedures for obtaining similarity 
data, including the sorting technique, have 
been used by Fillenbaum and Rapoport (1971) 
for a wide range of words, including color 
names, kinship terms, pronouns, emotion 
names, prepositions, conjunctions, verbs of 
judging, evaluative terms, and verbs of pos- 
session. Although these domains represent a 
much broader semantic range than previously 
investigated, each domain underwent separate 
analysis and hence constitutes a homogeneous 
set in comparison with Miller (1969). The 
domains vary in the extent of their a priori 
semantic descriptions. For example, in the 
case of color names and kinship terms, there 
are independently hypothesized semantic 
structures, whereas for evaluative terms and 
verbs of possession there was little indepen- 
dent semantic analysis. The similarity data 
for the former type of domain can thus be 
checked against the independent semantic 
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analyses (e.g, Romney & D'Andrade, 1964, 
in the case of kinship terms), while for the 
latter type of domain the outcome is nearer 
to one of unguided discovery. The qualifica- 
tion on this is that a choice of analytic 
method imposes a characteristic structure on 
any set of data. Multidimensional scaling im- 
poses dimensional representation, and hier- 
archical clustering leads to a taxonomic struc- 
ture. There is thus a danger of misrepresent- 
ing semantic relations, which can be of many 
types—linear, paradigmatic, nominal, etc., in 
addition to taxonomic. Nonetheless, there are 
ways of testing the adequacy of resultant se- 
mantic representations, for example, concur- 
rent use of several analytic methods, applica- 
tion of logical preconditions to the choice of 
method, and validation by intuitive or other 
independent semantic analyses. Of course, 
such semantic representations need not cor- 
respond to actual cognitive representations, 
as Deese (1969) has pointed out. They are 
merely formal representations of semantic re- 
lations which people seem to recognize. 

The substantive results of this work are 
considerable. It is noteworthy that in two of 
the domains, the results favor particular hy- 
pothesized semantic structures over others, In 
the case of kinship terms, the spatial repre- 
sentation (multidimensional scaling) supports 
the idea that these terms are semantically re- 
ciprocal (Romney & D'Andrade, 1964) rather 
than generated absolutely with ego at the cen- 
ter (Wallace & Atkins, 1960). In the case of 
personal pronouns, the analysis supports a 
major semantic distinction between / and 
other, rather than among J, you, he. Most of 
the other analyses reveal interesting seman- 
tics, and with the exception of emotional 
names and evaluative terms, consistent un- 


derlying structures with intuitive validity 
were found. 


Lexical Markedness 


The idea that parts of the lexicon are com- 
prised of marked and unmarked word pairs 
has been given prominence by Greenberg 
(1966), and the cognitive significance of the 
idea has been developed by Clark (1969a, 
1969b)** (see also Lyons, 1968, and Mar- 


15 The development of markedness and neutraliza- 
tion in phonology is owed to Trubetzkoy and The 
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shall, 1968). Following the analogy based on 
phonology, an unmarked term, but not à 
marked term, can occur in contexts of neu- 
tralization (by definition). That is, in com 
texts that call for the nominal or nonpolarize 
sense of an adjective, when only one of E 
possible pair of adjectives may occur, the ons 
which occurs is the unmarked, the noncer 
ring adjective, the marked. In the sentence 
How is the teacher?, a neutralized pe 
text calls for good, old, or interesting, rathe 
than bad, young, or uninteresting. If any n 
the latter group were used, the sense DAS 
not be neutral. To ask, ^How young?" 1S d 
invoke the polarized sense of young a 
young as opposed to old); but to ask, | Ke 
old?" without restrictive context is to invo? 
the nominal or dimension-naming sense of 
(ie., to ask for a value on ‘the-dimension 
age). . 
yd unmarked adjective thus has a nomina 
sense and a polarized sense, while a Lago 
adjective has only a polarized sense. TS odd 
pothesized cognitive significance of p 
hinges on the assumption (Clark, 196 = 
that it is the nominal sense of an unmat S 
adjective which is coded in neutralizable wt 
texts. Thus old would be coded as (+ ager 
Since young is coded only as (+ age 
polar)), there is an additional feature to vu 
plicate the coding of marked adjectives. s 
deductive reasoning problems that use nar ing 
comparative adjectives require more process” d 
time than parallel problems using unmat x5 
adjectives (Clark, 1969a, 1969b). In uw 
(1969b) examples, Pete is worse than ^. 
is assumed to entail John is bad (hence, PO". 
coding), but Pete is better than John 35 


sumed not to entail John is good (he 
nominal coding) .?° 


nce: 


Prague Circle (see Vachek, 1964, p. 54D. 
generative phonology of Chomsky and Halle ( 
gives a central role to these concepts, aS 
treatment of universals by Cairns (1969). cts 
!^In a study to assess the entailment asp? give? 
marked and unmarked adjectives, subjects SET How 
questions of the form How wide is x? 


of 


and hess 
2 s ir willing? e, 
narrow is x? and asked to indicate their wil respe? 


to infer whether x was wide and narrow, er 

tively. Subjects made over twice as many jective p 
from the marked as from the unmarked adje we 
agreement with the markedness hypothesi. thos? 
ever, when comparative sentences similar e 


i sore used» 
used in Clark's (1969b) experiments were " 
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Similarly in word associations, marked 
stimuli more often evoke unmarked responses 
(eg. woung-old) than vice versa (old- 
young). Dropping the polarized feature is 
pore likely (cognitively simpler?) than add- 
ing it (Clark, 1970; Greenberg, 1966; Mar- 
shall, 1968). 

The interpretation of such results is open to 
question. Frequency of usage is closely associ- 
ated with markedness, such that an unmarked 
term is always more frequent than the cor- 
responding marked term. Hypotheses concern- 
ing differential codability of marked and un- 
marked terms might be based on frequency as 
Well as semantic complexity, although fre- 
quency itself would be in part a function of 
markedness, Moreover, in the case of word 
association, the essential assumption that an 
unmarked adjective be coded in its nominal 
Sense has low plausibility and no independent 
Motivation. Since the word occurs in isolation 
rather than contexts of neutralization, it may 
be more plausible to assume that the polarized 
Sense is evoked. More generally, the normal 
Meaning of words such as good and old may 
Include the polar value. Sentences such as 
That's an old house and That's a good movie 
n. at least as normal (unmarked) as ques- 

ns such as How old is that house? or How 
[mw is that movie? In other words, the po- 
arized use of an adjective may be “un- 
marked," and its nominal use may be 

Marked.” 17 
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sions, there is 
antic analysis 
t of semantic 


Despite the foregoing discus: 
No reason to suppose that sem 
ls accomplished simply by a se 
s EO pst by & 58 


agreement was sharply reduced. Inferences were 
Pre in 36% of marked cases and 24% of unmarked 
fue (Perfetti, unpublished data). It is possible that 
m Comparatives, speakers react to the use of a 
arked term as an apparent nominal by supposing 
a at, without restrictive context, one should permit 
oer been interpretation, despite the fact that it is 
hae used nominally—a sort of semantic ega 
lanism. 
dd should be noted that markedness can be con- 
ae one among several types of semantic en- 
MES and implication. That is, the relationship of 
ia position that holds between How young is 
= and Sam is young also holds, for example, 
Ween Sam is effete, even for an intellectual and 


n 
lellectualg are effete. 
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features plus interpretive rules for combining 
the features of individual words. The pro- 
posals of McCawley, Fillmore, and others 
question not only the idea of syntactic deep 
structure but, necessarily, the interpretive role 
of semantics. Thus, the very idea of semantic 
features, which has taken on some force 
within psychology, is challenged. 

Although the full force of the challenge ac- 
tually includes all the arguments discussed in 
the first section of this paper, part of the 
problem can be seen with reference to a 
putative distinction between feature analysis 
of lexical items and the structural analysis of 
“syntactic” constituents. The case can be 
made that the structural analysis applies as 
well to words and morphemes (Leech, 1970; 
McCawley, in press; Weinreich, 1966). For 
example, words such as blind and laudable 
seem as amenable to structural analysis as to 
feature analysis. Thus, constituents realized 
as that cannot see and which ought to be 
praised can be said to underlie blind and 
laudable, respectively (Leech, 1970). More 
generally, within a lexical item, semantic ele- 
ments combine in the same way as in larger 
sentence constituents (Weinreich, 1966). The 
meaning of blind not only contains the mean- 
ings of cannot and see, it contains them in 
exactly the same relationship as in the para- 
phrase above. Conversely, the lexical distinc- 
tions explained by feature analysis are appli- 
cable to constituents as well (Leech, 1970; 
McCawley, 1970b; Weinreich, 1966). Buxom 
lawyer and lawyer who is the father of three 
show the same contrast as boy-girl, bull-cow, 
etc. Semantic features as abstract compo- 
nents of individual words seems a question- 
able notion. 

One alternative to an interpretive semantics 
is some sort of generative semantics based on 
an expanded derivative of symbolic logic, as 
discussed in the first section of this paper. 
The assumption, common not only to Fill- 
more, McCawley, and Lakoff but also to 
Weinreich (1966) and Leech (1970), is that 
a level of semantic constituent structure ex- 
ists. (In the case of Weinreich [1966], the 
constituents are unordered sets of features, 
called “clusters,” that comprise an ordered 
set of features called a “configuration.” ) 

Lexical features can take on a different look 
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within, such as a generative system. With an 
interpretive system, features such as (+ ani- 
mate) are stored with lexical items and are 
used to restrict the combination of lexical 
material and to interpret possible meanings. 
But if, as McCawley (1968c) has argued, 
selection restrictions are not on how markers 
and features are combined, then this type of 
feature is unnecessary. Of course, semantic 
properties of some sort are clearly necessary 
for interpretation, and one does not abandon 
the position that morphemes are not the ulti- 
mate units of meaning. 

Fillmore (1968b, 1970b) takes a similar po- 
sition. The lexicon contains a basic sense 
characterization for each word, but this has 
no particular theoretical status. What does 
have theoretical importance is the remainder 
of the lexical entry for each word: (a) the 
inherent arguments, (b) the interpretation 
restriction on inherent arguments, (c) im- 
plicit arguments, (d) compatible noninherent 
arguments, (e) case suppression, (f) surface 
Structure relations of arguments, (g) surface 
Structure preposition selection, and a few 
other facts. Some of these have been dealt 
with in the first section of this paper. Here, 
the point is that what is stored in the lexicon 
is not semantic features, but entries governing 
the use of a word based on its assumed deno- 
tation. To illustrate just one aspect, Fillmore, 
like McCawley, assumes that anomaly arises 
when semantic presuppositions are not met, 
and these are represented with the lexical en- 
try, b above. For example, a normal interpre- 
tation of break restricts it to objects that are 
rigid. There is no linguistic feature such as 
(+ rigid) involved. Rather there is a restric- 
tion on the inherent arguments of break, 
namely, Object, that they denote things that 
are characteristically rigid. The strangeness 
of the sentence She broke her handkerchief 
is therefore an interpretation problem: The 
normal interpretation of either broke or kand- 
kerchief is altered, 

One of the factors that emerges as signifi- 
cant is the role of reference. The argument 
of McCawley (1970b) on this point has 
already been noted, and in Fillmore (19682, 
1968b, 1970b) there is much importance im- 
plicitly placed on reference. Of course, ret- 
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ence is a difficult problem, and linguistic 
theory, even generative semantics, is not a 
natural habitat. Olson (1970) has recently 
discussed theories of reference, including the 
well-known meaning triangle of Ogden Me 
Richards (1923). Olson reviewed the -— 
comings of this and other ideas of i. 
and offered a theory that emphasizes "- 
reference is a differentiation among a set » 
alternatives—essentially an explanation k 
psychological context of the sort not on. 
ered by linguistics. Meaning then is concelv F 
as the information that differentiates eA 
the perceived or inferred set of Pune 
and Olson (1970) reported data that con M 
that actual utterances which communicate "d 
formation depend on what the arem. 
are, even though the same physical fac 

n 
processing is not in principle dependent upo” 
such factors. Sentences are understood 


being communicated in each case. There E. 
little doubt that a speaker’s intention e 
respect to a presupposed range of dur 
partly determines choice of expression. sti 
ever, neither is there any doubt that sema! 

i 
isolation. Nonetheless, like McCawley, pe 
argued explicitly against syntactic deep d 
ture, and, by implication, against seman 
features. 

Recent experiments by Anisfeld (900) 
seem to suggest that when possible, refere? 
rather than semantic features is encoded. s 
false recognitions that may be based on 2 
mantic feature overlap were found for e 
trasting adjectives, for example, thick m 
thin. But when noun phrases that cinta 
such adjectives were tested, recognition co 
fusions occurred only for noun phrases i 
similar denotation. For example, confusi 
between thick book and thin book did ? 
occur. What did occur were confusions 
tween thick book and fat book. Anis 
(1970) argued that adjectives alone are on 
likely to be referentially encoded, and © a 
trasts are confusable on the basis of "a 
features, However, the indefinite -— 
an isolated adjective becomes part of pe 
definite reference when it is part of a 7 pe 
Phrase. In view of such results, it WOU 


Fore 
useful to look at other form-class a acto! 
In recognition errors, as well as other 


fel 
Jess 


nce? 
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associated with reference, such as concrete- 
ness. The study of reference thus brings us 
closer not only to the mental operations in- 
volved in imagery (Begg & Paivio, 1969; 
Paivio, 1969) but also closer to a cognitive 
semantics and farther from the pristine lin- 
guistic features involved in the semantic com- 
ponent of transformational grammar. 
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A NEGLECTED PARAMETER: 


SOME COMMENTS ON “A TABLE FOR THE CALCULATION 
OF d' AND g^: 


L. H. THEODOR 2 


York University, Ontario, Canada 


Hochhaus (1972) presented a method of calculating d' that is of limited gen- 
erality due to its omission of the parameter c,/s,. A general equation for 
calculating d’ is presented, and the consequences of failing to consider ¢s/on 
are discussed in terms of some artificial data. 


In a recent issue of this journal, Hochhaus 
(1972) presented tables for the calculation of 
the sensitivity and response bias parameters 
of signal detection theory, d’ and B. Hoch- 
haus failed to point out that the method of 
calculating d' that he presented yields a value 
of d' that is independent of B if, and only if, 
the assumption of equal variance in the un- 
derlying Gaussian Sensory distributions is 
met. This paper presents the more general 
method of estimating d', of which Hochhaus' 
method is a special case. 

If we define d' in the usual manner, d' — 


(ps — Pn)/on, then the appropriate equation 
for calculating d' is: 


@=o./o, Z (HR) — Z (FAR) [1] 


where HR — hit rate and FAR = false alarm 
rate, Since c, may always be set equal to 
unity, the term 75/c, represents the scaling 
factor necessary to convert Z (HR) into on 
units, In Practice, c,/c; is equal to the recip- 
rocal of the slope of the receiver operating 
characteristic, plotted in normal deviate co- 
ordinates (Green & Swets, 1966). The equa- 
tion for calculating d' that Hochhaus has pre- 
sented is for the Special case when os = gy. 
In many experiments, Particularly in vision, 
the equal variance assumption is grossly un- 
tenable (cf. Green & Swets, 1966). The con- 
sequence of failing to take 75/05 into account 
are illustrated in Table 1 and Figure 1, which 


present some artificial, though not unlikely, 
A 

1 This research was supported by Grant APA-300 
from the National Research Council of Canada. 

? Requests for reprints should be sent to L. H. 
Theodor, Department of Psychology, York Univer- 


sity, 4700 Keele Street, Downsview 463, Ontario, 
Canada. 


data from a single observer under three a: 
ditions of a hypothetical experiment. As A 
in Figure 1, these data form a linear M ad 
ing characteristic with a slope of .5 W. 3 
plotted in normal deviate coordinates, bd 
acterized by an X intercept of —1.5. M 
haus’ equation would lead us to assume t gi 
the performance under each condition bere 
from three different operating characteristics, 
each with unit slope and intercepts of -— 
—1.0, and —.5, respectively, as shown by t h 
dashed functions in Figure 1. To know pa 
of these cases is true would require knowledge 
of the slope of the normal deviate operating 
characteristic under each of the three condi 
tions of the experiment. Such knowledge ma 
be obtained by the use of the confidence-ra 


Z(HR) 


Z(FAR) 


devi- 


Fic. 1. Data from Table 1 plotted in normal alar 


ate coordinates (HR = hit rate; FAR = false 
rate). 
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| TABLE FOR d' AND B- 


TABLE 1 


ARTIFICIAL DATA FOR A SINGLE SUBJECT UNDER THREE CONDITIONS OF AN EXPERIMENT 
with d’ CALCULATED UNDER THE ASSUMPTION THAT o./on = 1 AND o5/on = 2 


. Condition HR FAR Z (HR) Z (FAR) 
es/es — 1 os/on — 2 
A .5000 .0668 0 —1.5 1% 1.5 
. P .6915 .3085 5 —.5 1.0 1.5 
f C 8413 .6915 1.0 5 5 15 
/— Note.—HR = hit rate; FAR = false alarm rate. 
REFERENCES 


Ing procedure and a computer program such 
as that of Dorfman and Alf (1969) for fit- 
ding receiver operating characteristic func- 
tions, 

H Two major points emerge from the above 
analysis: First, d' is independent of response 
Dias only when c,/c; has been taken into ac- 
Count; and second, it is necessary to know 
s/n in order to properly calculate d". 


n 
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TEST OF NORMALITY AGAINST SKEWED ALTERNATIVES 


RALPH B. D'AGOSTINO! 


Boston University 


EDWARD E. CURETON 


University of Tennessee 


A useful test of normality is the test based on gi, the third standardized sample 
moment. The test is computationally simple and has good sensitivity to non- 
normality due to skewness. It is asymptotically the most powerful test of normality 
against deviations from normality due solely to skewness. This test is described, and 
two simple approximations to its null distribution are given. The first is a normal 
approximation valid for large samples, and the second is a / transformation valid 
for sample sizes as small as eight. Some general comments concerning the use of tests 


of normality are also presented. 


In an article by D'Agostino (19702) Geary’s 
test was suggested to research psychologists as 
a test of normality. As mentioned there and 
illustrated by D'Agostino and Rosman (1969), 
this test possesses good sensitivity to deviations 
from normality, especially if the deviations are 
due to kurtosis. If, however, the deviations are 
due to skewness (asymmetry), a test usually 
more powerful than Geary’s is the test based on 
£1, the third standardized sample moment (see 
D'Agostino & Rosman, in press; Shapiro, Wilk, 
& Chen, 1968). (Some authors refer to gı as 
Vb1.) Asymptotically (i.e., for large samples) it 
is the most powerful test of normality against 
deviations from normality due solely to skew- 
ness (Geary, 1947). When compared to stan- 
dard tests such as the chi-square and Kolmo- 
gorov-Smirnov, this test possesses all the excel- 
lent features that Geary's test does. It requires 
little computation, almost no manipulation of 
the sample (such as ordering of the observa- 
tions or arranging then in a frequency table), 


no knowledge of the population mean and 
standard deviation, and it a 


of all sizes. 

The gi test is illustrated by testing the null 
hypothesis of normality for the fictitious data 
given in Table 1. The test statistic gi is the 
third standardized sample moment (i.e., the 
ratio of the third central sample moment to the 
sample variance raised to the 1.5th power). In 


pplies to samples 


1 Also at the Educational Research Corporation. 
Requests for reprints should be sent to Ralph B. 
D'Agostino, Mathematics Department, Boston Univer- 


sity, Charles River Campus, Boston, Massachusetts 
02215. 
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symbols: 
x(x — Xy i "" 
[OON QNXX-AY ng 
asx — ae “ate — 0) 
page 
; v the 
where X represents an observation, X th 


A cont 


sample mean, and .V the sample size. y ex 


putational formula is readily available b d 
panding the numerator and denominato 
Equation 1. It is: 


_ NX — 3NZ 


XzX*- ZX) [2] 
> $ 


[NZX? — (2X) 


The data in Table 1 yield gı = —.5242. . 

The next step, after the computation of a 
is to decide whether or not the null hypothesi 
of normality should be accepted or rejecte ul 
à selected level of significance. If the p 
hypothesis of normality is true, the exper 
value of gı is zero. Negative (positive) skew" ie) 
produces on the average negative (posit! ls 
values. One usually rejects the null hypothe 
for large deviations in absolute value ° d 
from zero (i.e, a two-sided test). For cert 
significance levels (.02 and 40) a table /$ 
critical values exists in Pearson and Hart jJ 
(1966) Biometrika Tables for SlalistiC e 
(Volume 1). This table is for samples et 
N —25(5)50(10)100(25)200(50)500. No €” ow 
exist for N = 9, which is needed per 
example in Table 1. To handle this and ‘gat? 
sample sizes we now present and invest 
two approximations for gi. ace i 

Tf the null hypothesis of normality 5 peat 
then gy is asymptotically normal et j 
zero and variance 6(N — 2)/[(N + 1)(A 


| 


i 
i 
i 
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TABLE 1 


Data ILLUSTRATING THE gı TEST 


x w-ar a-i x | x 
8 36 —216 64 | 512 
9 25 =125 81 | 729 
13 1 =f 169 | 2197 
14 0 0 | 196 | 2744 
15 1 1 | 225 | 3375 
15 1 1 | 225 | 3375 
16 4 8 | 256 | 4096 
17 9 27 289 | 4913 
19 25 125 | 361 | 6859 
T'otal 126 102 —180 | 1866 | 28800 


fef T 
omputation using Equation 2: 


TIxGXS 
:(28,000) — 3(9) (126) (1,866) + 2(126)3 


= 14,580. 
? (XX)? = 9(1,866) — 126)? 
= 918 
EIE pi 
s= Tsp = i 
mc ER 
Thus, 
fc + DO + 3) 
= ti. rA 3 
Y= gy sy — 2) [5] 


55 asymptotically a standard normal variable 
le, mean zero and unit variance). One can 
es standard normal tables for the test if N is 
arge, For example, for a two-tailed test one 
rejects normality at the 10% level of signifi- 
ance if |F| > 1.645. The usual “rule of 


thumb” is that the normal approximation of 
Equation 3 is valid for N 2 150 and for those 
Sample sizes RATS is an adequate approx- 


TABLE 2 


EVELS OF SIGNI 
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imation to Equation 3 (Snedecor & Cochran 
1967, p. 86). : 
Table 2 contains the results of a simulation 
study of the approximation given by Equation 
3 where 10,000 random normal samples were 
generated for samples of size N = 8, 10, 15, 20, 
25, 50, 100, 125, and 150. For each sample the 
Y statistic of Equation 3 was computed and 
classified into the nested intervals formed by 
the critical values corresponding to assuming 
that Y is a standard normal variable for two- 
tailed tests with levels 01, .02, .05, .10, and 
20. The entries are the Monte Carlo prob- 
abilities (relative frequencies) for these nested 
intervals. Ideally, if the approximation is cor- 
rect and there is no sampling error, they would 
be .010, .020, .050, .100, and .200. Only for 
N = 150are the differences between the Monte 
and the desired levels of 


Carlo probabilities 
significance within sampling error as measured 
if one restricts 


by the chi-square test. However, 

himself to tests with levels .05, .10, and .20, 
based on these simulation results, the approxi- 
mation is probably adequate for most practical 
purposes (usually less than a 10% error). For 


our example in Table 1, Y = — .8864 and with, 


say, a two-tailed test at the 10% level of signifi- 
cance, the decision is to accept the hypothesis 
of normality since | Y | = 8864 < 1.645. 

The second approximation, which is valid 
for N > 8, arises from approximating the null 
distribution of gi by a Pearson-type VII curve 
(i.e al distribution) (Williams, 1935). It is as 
follows: Assume the hypothesis of normality is 


true and N > 8. Let 


3(v? + 27N — 00 + VW +3) 
Be = “(yr — 2 + SV + DW + 9) [4] 


FICANCE USING APPROXIMATION Y or Equation 3 
- peon 


eee 


M 
ONTE CARLO PROBABILITIES FOR Various Li 


N 

Desired level of - 

significances : = Fs E E E | m | s € 
01 013 015 O15 O14 .016 .013 .012 | gu 010 
-02 .024 .026 .026 .025 .026 .022 (3 | w .019 
-05 | .056 .058 .053 .051 .054 .054 Be pm .048 
10 105 | 101 | .096 .094 .098 .100 : E: bo O94 
.20 .199 .197 188 | 181 A87 A89 | .195 .189 192 

PŘ | dius E i 


N » " 
Note.—10,000 samples per sample size. 


Wo-tailed test. 
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and 38.6 
I [5] 
then 


t= sn (: x ae bx ie! m 


is distributed approximately as a / variable with 
v degrees of freedom. 

The parameter v — 48.20020, for N — 8, dips 
to a minimum of v = 14.31359 for N = 22, 
and then steadily rises (v — 17.26094, 25.09627, 
and 41.54076 for N — 50, 100, and 200, re- 
spectively). While v is apparently never an 
integer, interpolation between the entries in 
the usual ż tables should be adequate for most 
purposes. For the needed range of vs the change 
in the/ values for one integer v value to the next 
is usually at most only one unit in the second 
decimal place. 

We have two approaches for judging the 
accuracy of this / transformation. First, for 
N > 25, we can use the already mentioned 
Biometrika (Pearson & Hartley, 1966) tables. 
Our approach is to compare the critical n 
values of that table with those obtained by 
using the inverse of the transformation given 

from Equations 4 to 6. For N > 150, no 
differences exist. For 25 SN < 150, the 
greatest discrepancy is only four units in the 
| third decimal place, a relative error never ex- 
ceeding .01 standard deviation units. For 
N < 25, we generated 20,000 random normal 
samples of size V = 8, 10, 15, and 20. For each 
sample, the gı statistic was computed and 
classified into the nested intervals formed by 
the two-sided tests with level of significance 


TABLE 3 


j Monte CARLO PROBABILITIES FOR VARIOUS LEVELS OF 


SIGNIFICANCE USING | APPROXIMATION 
N 
Desired level of 
significances 
8 10 15 20 
.01 .010 O11 -010 -011 
.02 .022 .022 .022 -022 
.05 .053 .054 .049 .052 
0 .100 .102 .099 -010 
20 .196 .198 | 197 -198 


Note.—20,000 samples per sample size, 
a Two-tailed test. 


RALPH B. D'AGOSTINO AND EDWARD E. CURETON 


01, .02, .05, .10, and .20. In Table 3 the e i 
are presented. The entries are the Monte cali 
probabilities. Without fail the Monte vate 
results agree with the desired levels to at icd 
two decimal places. For most practical app ; a 
tions this agreement is more than adequa! : 
For the data of Table 1, we have with N T A 
the 8» of Equation 4 equal to 3.2398 and ai j 
of Equation 5 equal to 29.0213. Using F 
distribution with 29 degrees of freedom n. 
level of significance of .10, the critical va ing 
are +1.699. The observed £ found by ie 
Equation 6 yields —.9183. Thus our deci, 
is to accept the hypothesis of normality. 
Skewness due to a lengthening of one t her 
the distribution as compared with the be 
almost invariably implies nonmesokur tod 
Hence, Geary's test will tend to reject E 
mality against skew alternatives of this A 
monest type whenever gı docs, but H 
somewhat lower power, and it also e. 
normality against symmetric pletykurtir f 
leptokurtic alternatives. On the other ui 
has zero power against these latter alternat! tric 
There is at least one type of asymme z 
nonnormal alternative distribution ep 
which neither g; nor the Geary test den 
appreciable power. This distribution is for? e 
from a normal distribution by moving bier n 
upward, say by 1 ø to 3 e without increasing k 
decreasing its height, and then shifting e 
the frequency from the intermediate ree 
(not the tail) above the mode to the int i 
mediate region below the mode, resulting m 
bulge on the side of the curve below the issus 
mainly in the region from the mean to ab 
—1$ c or —2 c. A distribution of this type 
be exactly "symmetric" by the gi test 
exactly mesokurtic by the Geary test: 
example of such a distribution is that © 
intelligence in the World War II army e 
Personnel Research Section, 1947). For ? i 
native distributions of this type, recourse n 5 
still be had to the chi-square and Kolmogo™ d 
Smirnov tests despite their low powers m 
large samples are required to reject the Ny 
pothesis of normality even though iti 
observed in smaller samples when a histo? 
or frequency polygon is prepared. ou of 
Figure 1 shows an artificial distribute y, 
this type, with V = 200. For this distribu" d 


H 


the mean is 12.320, the median is 12.447 ° 
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18 19 20 2122 23 24 


14 15 16 17 


Fic. 1. Artifical frequency distribution. 


the crude mode is 21. Note that the rough rule, 

Mie =3 (median-mean) breaks down 

een! for this distribution. The standard 

: viation is 3.745, gı = — .0098, and Geary's 

E 8065. Even if every frequency were 

à tiplied by 5, so that JV = 1000, neither gı 
or a would be significant at the .05 level. 
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PERCEPTION AND DISCRIMINATION AS A FUNCTION OF 
STIMULUS ORIENTATION: 


THE “OBLIQUE EFFECT” IN MAN AND ANIMALS 


STUART APPELLE? 


State University of New York at Brockport 


Performance for a large variety of perceptual tasks is superior for ci one 
aligned in horizontal or vertical orientations, as compared to stimuli in ob pur 
orientations. This phenomenon appears in the human adult and child, an 
throughout the animal kingdom. Neurophysiological mechanisms for orientation 
analysis have been found in the higher visual pathways of many animals, and 
the suggestive evidence is compelling that these mechanisms underly the 
orientation preferences reported behaviorally. This paper reviews both the 
behavioral and neurophysiological studies of orientation preferences, and sug- 
gests additional methods for determining the cause of these effects. 


Stimulus orientation has received increased 
attention in the past decade from neuro- 
physiological studies of visual pathways. 
These studies have located mechanisms for 
orientation analysis in single cells of mam- 
malian visual systems. The study of stimulus 
orientation, however, has a long history in the 
behavioral and psychophysical literature, A 
persistent feature of these latter studies has 
been a small but consistent superiority in per- 
formance when visual stimuli are horizontal 
or vertical, as opposed to oblique. (For con- 
venience, this phenomenon is subsequently re- 
ferred to as the oblique effect.) The origin of 
the oblique effect has not been precisely de- 
termined, but a relationship between the be- 
havioral results and the neurophysiological 
data is suggestive. 

This paper deals with the oblique effect in 
two parts. First, it reviews the behavioral and 
psychophysical studies of orientation prefer- 
ences. Second, it discusses the neurophysio- 
logical substrates of orientation perception. 
The first section helps define the oblique ef- 
fect by elaborating on the many forms in 
which it appears. The second section amplifies 
the first by evaluating the neurophysiological 


findings in respect to these orientation prefer- 
ences. 
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BEHAVIORAL STUDIES 
Man 
Acuity 


g 
Studies of visual acuity in man were m 
the first investigations to uncover prefere sley 
for vertical and horizontal stimuli. E 
(1925) noticed acuity differences among aa 
jects asked to resolve line gratings. Mor in 
acuity occurred when the gratings Ye ity 
horizontal or vertical orientations. Vins 
was poorest for stimuli 45 degrees or 110- re 
degrees. Emsley initially attributed me re 
sults to astigmatism, but when lenses sect 
used to correct for this disorder the et 
remained. Emsley called this phenome 
“residual astigmatism.” 1921; 
Later studies (Hamblin & Winser, 1953; 
Higgins & Stultz, 1948; Leibowitz, fof 
Shlaer, 1937) confirmed these real a n 
grating acuity, and also added a new di ig 
sion to the problem. It was discovered head: 
gins & Stultz, 1948) that by tilting the " ye 
so as to align the oblique stimuli wil? gt 
retinal field, diagonal visibility improve’ 
seemed that orientation of the image p. 
more important than orientation of ihe am^ 
ject, but later results have been more uri? 
biguous on this point. For example, | 
(1963) determined acuity (in terms ° while 
tern density) for checkerboard patterns, n 
subjects were in upright or head-tiltet s sid 
ditions. Although vertical targets d í 
nificantly more visible than oblique P 0 
this difference decreased with 


Y 
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head tilt. Attneave and Olson (1967) con- 
cluded from one experiment that orientation 
of the stimulus was most important, while 
they concluded the reverse from a second ex- 
periment (Attneave & Olson, 1970). Mean- 
while, Attneave & Reid (1968) have sug- 
gested that perceived orientation, rather than 
actual orientation either in space or on the 
retina, is the critical factor. The ambiguity in 
these studies is further complicated by neuro- 
Physiological evidence from the cat, which 
Suggests that cortical cells may compensate 
for head tilt by altering their response (Horn 
& Hill, 1969). 

The difficulty with obliques on acuity tests 
was later found for a Landolt C test object 
(Hartridge, 1947), and Leibowitz (1955) 
demonstrated that the problem occurred in 
vernier acuity as well. Ogilvie and Taylor 
(1958, 1959) measured the visibility of very 
fine wires and found that oblique wires had 
to be twice as wide as vertical or horizontal 
Wires to be seen. 


Adjustment and Assessment of Stimulus 
Orientation 


Perhaps the earliest discovery of an oblique 
effect was made by Jastrow (1893). Subjects 
tequired to reproduce visually presented lines, 
9r to set other lines to some specified orienta- 
lion, showed marked superiority with hori- 
zontal and vertical stimuli. More recent in- 
Vestigations have confirmed Jastrow's re- 
Sults; Smith (1962), for example, required 
Observers to estimate the headings (radial 
Position) of radar trails. Minimal errors were 
found at the horizontal and vertical axes. 

iscrepancies from these axes seemed to be 
Perceptually exaggerated. Bouma and An- 
driessen (1968) determined perceived orien- 
tation by requiring subjects to adjust a dot 
fo the perceived extension of a line segment. 

hey tended to set the dots toward the near- 
est horizontal or vertical coordinate. Oblique 
pes seemed more horizontal or vertical than 

ey were (by 3-10 degrees). Accuracy was 
Ower for the oblique orientations and stan- 
ward deviation was 2.5 times as great as for 
Orizontal and vertical lines. 
pe and Zener (1953) determined the 

tct of orientation on the perception of 
Parallelism, Two black lines were presented 
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on a white ground, One line could be rotated 
by the subject to bring it parallel with the 
second reference line. Variability of the set- 
tings was minimal with horizontal reference 
lines, poorer with vertical lines, and maximal 
with obliques. These results were replicated 
by Onley and Volkman (1958) and extended 
by Rochlin (1955). Andrews (1965, 1967a, 
1967b) has pursued a similar analysis. Sub- 
jects were instructed to set a short bright line 
to an orientation parallel to a nearby standard 
or to make a forced-choice decision as to the 
lines’ parallelism. When the test line was in 
a horizontal or vertical position, variability 
was at a minimum and acuity was best. Both 
Andrews and Bouma and Andriessen inter- 
preted their experiments in terms of neural 
units responsive to particular orientations. 
Bouma and Andriessen (1968) have sug- 
gested a denser population of horizontal and 
vertical units. Andrews (1967a, 1967b) has 
suggested these units have a greater sensi- 
tivity. 

These results are not restricted to straight 
line test objects. Leibowitz, Myers, and Grant 
(1955) obtained a measure of localization ac- 
curacy for circular test fields, 35 minutes in 
arc. The lights were presented in different 
radial positions, 4.2 degrees from a central 
fixation. point. Localization accuracy was 
found to be poorest around the oblique posi- 
tions and best at vertical and horizontal co- 
ordinates. In another experiment (Burns, 


Mandl, Pritchard, & Webb, 1969) observers 


were asked to give subjective impressions of 
nt source of 


target form and shape to a poir 
light. Targets were generally reported as 
straight lines, while the slope was typically 


seen as near to horizontal regardless of stimu- 


lus position. Burns et al. suggest that some 


preferential treatment of horizontal stimuli 
in the visual system of man is implied in 


these data. 
Other Studies on Object Orientation 

Taylor (1963) has taken note of some 
studies to point out the difficulties with 
oblique positions: both the detection of stimuli 
and the assessment of line orientation are 
probably two aspects of the same problem. 
Meanwhile, other investigators have reported 
oblique effects in still other situations. For 
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example, Craig and Lichtenstein (1953) had 
subjects report perceptual changes to a line 
during extended periods of fixation. Minimal 
disappearance occurred when the test line 
was along the vertical or horizontal axis, 
while maximal disappearance centered around 
a 45-degree oblique position. Similarly, Mc- 
Farland (1968) reported that right-angle 
stabilized images disappear with a much lower 
frequency than acute and obtuse angles or 
single horizontal lines. 

Foley (1962) was concerned with the con- 
tribution of differential summation to the 
oblique effect. He hypothesized that area and 
luminance functions should be less for oblique 
stimuli in a critical flicker frequency test. 
The functions obtained, however, were paral- 
lel for a 60-degree oblique and a horizontal 
test line, indicating that observed differences 
with oblique and horizontal stimuli cannot be 
attributed to differential summation. Critical 
flicker frequency, however, was always lower 
with the oblique stimulus, a result that im- 
plies a lower effective luminance for stimuli 
in this orientation. 

Several studies have examined the role of 
stimulus orientation in perceptual grouping. 
Beck (1966a, 1966b, 1967) presented stimuli 
composed of patterns of figure elements (short 
lines) arranged in different orientations, The 
figure elements in any one orientation com- 
Posed a subdivision of the total figure. Sub- 
Jects were required to segregate two over- 
lapping stimulus fields, or divide three-bound- 
ary figures into two regions according to the 
division most naturally perceived in the over- 
all figure. The results of these studies sug- 
gested that the most facilitating aspect of per- 
ceptual grouping was the change from hori- 
zontal Or vertical orientations to diagonal 
orientations in the component lines of the 
figure elements. 

Optical illusions are also subject to the 
oblique effect. The Poggendorf illusion con- 
sists of an oblique line that appears to pass 
behind a rectangle. This objectively straight 
line often looks broken or displaced. Green 
and Hoyle (1964) found that placing the 
oblique line in a horizontal orientation greatly 
reduces the illusion. Leibowitz and Toffey 
(1966) found that the illusion was reduced by 
one-half when the line was horizontal or 
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vertical. The Zóllner illusion consists of long 
parallel lines intersected by a series of M. 
degree slashes. The parallel lines often appea 
to be slanted in respect to each other. This 
illusion is minimal when the lines are In 3 
horizontal or vertical position and Bib 
for 45- and 135-degree obliques (uaa 
Courten, 1905; Wallace, 1964). These studis 
suggest that rotating the distorted lines Jn 

vertical or horizontal positions greatly re- 
duces the strength of the illusions. 


Children 


Children as well as adults are susceptible 
to the oblique effect. Gibson, Gibson, Pic A 
and Osser (1962) tested 4—8-year-olds og 
visual discrimination of letterlike forms. ee 
dard forms were matched against sone 
rotated 45, 90, or 180 degrees. The grea B 
errors occurred with the 45-degree auster M 
tions. Rudel and Teuber (1963) tested 337 2 
year-old children with vertical, horizonty 
and oblique lines and U shapes. Stimuli H d 
simultaneously presented in pairs, and per 
children were asked to guess which mem no 
of the pair was “correct.” While virtually d 
children failed to learn the horizontal-vert€ 
discrimination, almost all the 3-5-year-o to 
and one-third of the 81-year-olds — dá 
discriminate left and right obliques. per 
successive presentations proved even mo 
difficult to master, a fact that suggeste 
memorial component to the problem. nat 

Over (1967), in fact, has suggested v 
the oblique effect may be due to € 
variables per se rather than any visual mec” 
nisms. This hypothesis was tested by 
and Over (1967) with 31-61-year-old CU 
dren. Two procedures were used: One d 
nition task) required the children to xs 
ber an oblique stimulus as an oblique $ z) 
trial to trial, and the other (detection vate 
only required that the correct stimulus be ex 
tected from a two-comparison array. The 1 
perimenters found that most children ea 
distinguish between obliques with the Ree 
tion task but that many failed to discrim ^ 
obliques with the recognition task. Al b r- 
jects, however, could make a horizontal sug 
tical discrimination. Although this result als 
gests the role of memory, when time n of 
of 15-90 seconds separated presentat! 


pil- 
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standard and comparison in a third task, 
many previously unsuccessful subjects were 
now successful at all time delays. Over and 
Over (1967) suggested that some factors be- 
yond memory must be involved in the recogni- 
tion of mirror-image obliques. 

à Bryant (1969) tested 5-7-year-olds on 
simultaneous and successive matching tasks 
and found successive discrimination of mir- 
ror-image obliques to be most difficult. Bryant 
then went on to test difficulty on non-mirror- 
image obliques. Since difficulty in discriminat- 
ing between mirror-image stimuli among chil- 
dren has been demonstrated for stimuli other 
than oblique lines (Huttenlocher, 1967; 
Rudel & Teuber, 1963; Sekular & Rosenblith, 
1964) performance with 45-degree versus 
135-degree objects could be ascribed to either 
the mirror image or oblique characteristic of 
the discrimination. Comparison of two obliques 
led to chance-level discrimination whether 
they were mirror images or not. Bryant con- 
cluded that oblique lines are seen as oblique 
but that the particular direction of slope is 
Not encoded in memory. 


Animals 


Preferences for horizontal and vertical 
Stimuli appear in many different organisms. 

hese preferences are investigated by training 
animals to differentially respond to two or 
More stimuli to obtain reward (usually food). 
Rate of learning can thereby be used as a 
Measure of ability to discriminate between 
Objects in different orientations. 


Octo pus 


Sutherland (1957) trained octopuses to 
'espond to various rectangular bar shapes. 
The animal was rewarded with a crab when 
it attacked a positive rectangle and was 
Shocked if it attacked a negative rectangle. It 
€arned to respond to horizontal and vertical 
"rs with about 90% accuracy. With a left- 
“ight oblique discrimination, however, there 
Was no evidence of learning after 100 trials. 
Sutherland (1958) later tested octopuses on 
Orizontal versus oblique and vertical versus 
blique discriminations. Both were consider- 
3 ly more accurate than an oblique-oblique 
Scrimination and much less accurate than 
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a vertical-horizontal discrimination. Wells 
(1960) has shown that orientation discrimina- 
tion in the octopus is dependent on the posi- 
tion of the retinal image. In the normal ani- 
mal, the eyes rotate so that they are always 
horizontal to the environment regardless of 
the animal's position. When the octopus’ 
statocysts are removed, the eyes stay hori- 
zontal in relation to the head rather than in 
relation to the gravitational (environmental) 
axes. Octopuses are incapable of discriminat- 
ing orientation after the statocysts are re- 


moved. 


Goldfish 


Mackintosh and Sutherland (1963) have 
shown that goldfish have difficulty learning to 
discriminate objects in oblique orientations. 
The fish were trained to take food from re- 
warded rectangular shapes. One group of fish 
was trained to discriminate between horizontal 
and vertical rectangles, a second group be- 
tween left and right oblique rectangles. The 
second group required twice as many trials to 
learn the oblique discrimination. 


Pigeon 


Zeigler and Schmerler (1965) presented 
pigeons with white rectangles on black back- 
grounds in vertical, horizontal, 60-degree, 
and 120-degree orientations. These stimuli 
were projected on keys to which the pigeons 
responded for reward. A 15-second fixed-inter- 
val reinforcement schedule was used for train- 
ing. Both simultaneous and successive dis- 
criminations were studied. Discrimination, as 
measured by differential rate of responding, 
was found to be essentially the same for ver- 
tical-horizontal, vertical (or horizontal) 
oblique, and oblique-oblique discriminations. 
Although oblique stimuli do not seem to 
present à problem to pigeons in a discrimina- 
tion task, Mello (1965, 1966a, 1966b, 1967) 
has shown that pigeons monocularly trained 
to respond to an oblique line will respond 
maximally to its mirror image when the un- 
trained eye is tested. It has been argued 
(Beale & Corballis, 1968), however, that this 
“paradoxical transfer” phenomenon may be a 
procedural artifact. This issue has not yet 
been satisfactorily resolved. 
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Rabbit 


Rabbits have been trained to discriminate 
either rectangular bars (Van Hof, 1965) or 
rows of dots (Van Hof, 1969) in different 
orientations. These studies found that both 
horizontal-vertical and oblique-oblique dis- 
criminations could be performed with close to 
100% accuracy. Rate of acquisition, however, 
is slower for oblique discriminations (Van 
Hof, 19702, 1970b). Van Hof and Wiersma 
(1967) determined the minimum angular dif- 
ference that could be detected around a hori- 
zontal, vertical, and 45-degree oblique axis. 
Threshold discrimination was 5-10 degrees 
around the vertical and horizontal axes, and 
10-15 degrees around the 45-degree oblique 
axis. These studies suggest that although rab- 
bits can learn oblique discriminations, 
obliques present more difficulty than vertical- 
horizontal discriminations. 


Rat and Squirrel 


An early and comprehensive study on dis- 
criminative abilities in rats by Lashley (1938) 
revealed that rats learned to discriminate 
more rapidly between vertical and horizontal 
striated patterns than between 45- and 135- 
degree striations. Koronakos and Arnold 
(1957) studied the formation of learning sets 
in rats using eight different oddity problems. 
In one problem a vertically striped door had 
to be selected from four other horizontally 
Striped doors. Another problem required a 
left-oblique-lined door to be selected from 
four other right-oblique-lined doors, This sec- 
ond problem proved to be the more difficult 
to master. 

Dodwell (1970) has recently shown that 
rats’ difficulty with oblique discriminations 
persists, regardless of the type of testing ap- 
paratus used. In addition, Dodwell compared 
the discrimination of rats with squirrels. Like 
rats, squirrels had more difficulty learning to 
discriminate between a diagonal and vertical 
than a horizontal and vertical. A diagonal- 


horizontal discrimination could not be learned 
at all. 


Cat 


Sutherland (1963a) trained cats to dis- 
criminate between horizontal and vertical, or 
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45-degree and 135-degree oblique rectangles. 
The cats learned to discriminate either prob- 
lem in an average of about 11 days. Per- 
formance on the horizontal-vertical problem 
was 75% correct; performance was ee 
rect on the mirror-image obliques. W 
(1969) replicated these results on a net 
apparatus, while eliminating the possibi 
of influence from contextual cues. ds 
The problem presented to Sutter 3 
(1963a) and Warren’s (1969) cats ion 
simultaneous discrimination. Parriss (19 s 
was interested in cats’ performance when E 
successive discrimination was required. pe 
cats responded to rectangular shapes on ith 
doors for food. The cats were confronted he 
a locked door when responding to the nega 
door. Training covered 20 trials per day, ing 
five consecutive days each week. Tiara 
was terminated when the animal’s performan A 
was 90% correct over 80 consecutive tr is- 
Two cats learned a horizontal-vertical dis- 
crimination first, then a 45-135-degree the 
crimination. The other cats learned in. i 
opposite order. In the first group, the du 
discrimination took twice as many trials i 
the horizontal-vertical task and om 
three and five times as many errors. W b 
the oblique discrimination was the first pe 
lem learned, three times as many trials w 
required, and four and six times as ns 
errors were made. It would seem that ats 
no better with oblique stimuli than other 2” 4 
mals, at least when the stimuli are prese? 
in successive fashion. 


Chimpanzee ti- 
Chimpanzees are close to man phylogen® fe 
cally and have similar visual system oy 
would be interesting to know how well ^5 
can discriminate orientations, however i 
many studies are available on these an Teuk 
orientation preferences, Nissen and ] ‘nai? 
loch (1937) tested monkeys, but thelr ind 
concern was the effect of different Jess dif 
techniques on discrimination, and it © 
ficult to interpret their data in terms -— 
oblique effect. However, the data do 5"? ig 


; arn 
that the animals had more difficulty rally 
to discriminate between opposing diae? jg 


Striped patterns than between vertic? 


| 


IS THE “OBLIQUE EFFECT" THE “OBLIQUE EFFECT" 


horizontal stripes. One animal failed to dis- 
criminate diagonal patterns after 800 trials. 


Behavioral Studies: Summary 


Wherever stimulus orientation has been 
manipulated, performance has been consis- 
tently better with objects in vertical or hori- 
zontal orientations, as compared to stimuli in 
Oblique orientations. This phenomenon has 
been demonstrated for the resolving power of 
the human eye (grating acuity, vernier acuity, 
Landolt C test object, and fine-line acuity), 
Critical flicker frequency, fading of stabilized 
Images, setting of lines to specified orienta- 
tions, estimation of stimulus position, reac- 
tion times, perceptual grouping, matching and 
learning tasks, stimulus discrimination and 
generalization, and optical illusions. It has ap- 
Peared in the human adult and child, and in 
the octopus, goldfish, pigeon, rabbit, squirrel, 
Tat, cat, and chimpanzee. These studies clearly 
establish the reality of preferences for vertical 
and horizontal orientation. They are less clear 
in identifying the origin of these preferences. 
One approach to that problem has been to 
look for underlying mechanisms in the neuro- 
Physiological substrates of orientation per- 
Ception. In reviewing the behavioral studies, 
lt has occasionally been necessary to refer to 
these systems. The second section of this 
Paper examines the neurological evidence in 
detail, and pays special attention to any pos- 
Sible connection to oblique effects. 


NEUROPHYSIOLOGICAL MECHANISMS OF 
ORIENTATION ANALYSIS 


A number of attempts have been made to 
telate the psychophysical evidence for an 
Oblique effect with anatomical or neurophysio- 
logical data. The approach is an encouraging 
One, Sutherland (1963b) has referred to 


the exciting possibility that when both neurophysio- 
logical and behavioral evidence are available for a 
Variety of species, we may be able to correlate varia- 
tions in behavior with variations in the proportions 
9f different types of receptive fields present in the 
tain of different species [p. 122]. 


_With this in mind, the present section re- 
Views the neurophysiological studies of orien- 


tation perception. 
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Animals 


The visual systems of a number of animals 
have been studied, but the earliest and most 
exhaustive studies have been carried out on 
the cat. It seems advisable to discuss these 
investigations first. Hubel and Wiesel (1962), 
using perfected microelectrode techniques, 
were able to record electrical activity from 
single cells in the cat’s visual cortex. Anes- 
thetized animals were presented with bar- 
shaped stimuli, which were moved around the 
visual field while the recordings were being 
made. By mapping out the region of the 
retina that could influence the firing of par- 
ticular cells, the “receptive field” of those 
cells could be determined. Hubel and Wiesel 
discovered that the cells in cat striate (Hubel 
& Wiesel, 1962, 1963) and nonstriate cortex 
(Hubel & Wiesel, 1965) responded maximally 
to bars or contours of particular size, posi- 
tion, and orientation. Departure from the 
optimal characteristics would diminish or 
eliminate that cell’s response. For example, 
a change of 5-10 degrees in orientation could 
abolish a cell’s response completely. Monkey 
cortex was found to be organized in a way 
quite similar to that described for the cat 
(Hubel & Wiesel, 1968). The pigeon retina 
(Maturana & Frenk, 1963), goldfish tectum 
(Jacobson & Gaze, 1964), and rabbit ganglion 
cell (Levick, 1965, 1967) also seem to be 
organized to discriminate orientation. 

Several studies of restricted rearing have 
confirmed the dependence of orientation dis- 
crimination on orientation-sensitive neurons 
in the cat. Wiesel and Hubel (1965) and 
Ganz, Fitch, and Satterberg (1968) have 
shown that if kittens are deprived of early 
visual experience, cortical cells will respond 
with no specificity with regard to orientation. 
The kittens will be behaviorally blind. Ganz 
and Fitch (1968) reared cats with one eye 
shut for 1-6 months. With the experienced 
eye, 85% accuracy on a vertical-horizontal 
discrimination was reached after 100 trials. 
There was no learning after 2,000 trials with 
the nonexperienced eye. More specific demon- 
strations of the relationship between experi- 
ence and cortical function have come from 
Blakemore and Cooper (1970) and Hirsch 
and Spinelli (1970). These investigators 
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showed that cells in cat cortex will respond 
only to the particular orientations experi- 
enced during rearing. 

The studies on visual deprivation, along 
with the microelectrode evidence from nor- 
mal animals, strongly support the contention 
that cortical cells are responsible for orienta- 
tion discrimination, if not for the oblique ef- 
fect itelf. Some studies have found differences 
that do seem capable of explaining an oblique 
effect. Pettigrew, Nikara, and Bishop (1968) 
studied cells with receptive fields located 
within 5 degrees of the visual axis (area cen- 
tralis). These experimenters classified cells 
into several different categories. One kind of 
unit, a “simple cell” directionally sensitive to 
movement and giving just a single excitatory 
response, is of particular interest here. Among 
these cells, a distinct preference for vertical 
and horizontal orientations was found. This 
offers at least initial support for a neuro- 
physiological explanation of the oblique effect. 
In the rabbit (Levick, 1965, 1967) ganglion 
cells have been found that respond to a 
horizontal or a vertical border, but none 
Tesponding to obliques. Since rabbits can 
discriminate between oblique stimuli, these 
results suggest that these animals must use 


some other mechanism in making oblique 
discriminations. 


Histological Evidence 


If neurons responsible for orientation anal- 


ysis favor a particular orientation, it would 
be expected that some anatomical organiza- 
tion must provide a basis for this preference, 
Several studies suggest that the dendritic 
fields of Sensory neurons provide such a code. 
In the optic lobe of the octopus, for example, 
cell dendrites have elongated oval fields with 
axes predominantly found in the horizontal 
plane, and to a lesser extent in the vertical 
(Young, 1960, 1962). Few fields have been 
found in oblique orientations. 

Colonnier (1964) examined dendritic field 
orientation in cat, rat, and monkey cortex. 
He found that the number of dendritic seg- 
ments was slightly greater in the horizontally 
or vertically oriented fields. The length of 
these segments was much greater than for 
oblique fields. Vertically oriented dendritic 
fields were especially predominant, Such an 
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organization could account for differences 1n 
perception along different meridians. 


The orientation of elongated dendritic trees s 
mits a differential sensitivity of the receptor on A 
groups of differently oriented axons. . . . The pre a 
ential orientation of dendritic trees along one E 
would ensure that a specific input coming in Km 
same direction would be better focused upon 
cells of that area [Colonnier, 1964, p. 341]. 


Colonnier suggested these preferences eid 
be the morphological basis of an oblique K 
fect. Although enough obliquely oriented fibe! 3 
exist to make oblique discriminations a, 
sible, they should be less accurate than ot 
discriminations. 


Man 


Before going directly to a discussion 4 
neurophysiological mechanisms in ome | 
should be pointed out that many investiga in 
have tried to relate orientation preferences ti l 
man to optical factors. The earliest a. 
gators attributed the results to astigmats te 
Later studies, however, took steps to elise 
astigmatic contributions. The persistence, m 
the preferences and consistency of astigmaUs" 
along two meridians argued against this M 
planation. Still, Beck (1965) showed A 
accommodation could lead to astigmatism | m 
the near distances even where no astigmat 
could be detected in the relaxed eye. ee 
and Templeton (1966) have also criticiz® — 
earlier studies for their inability to definite 
eliminate astigmatism as a cause of 
oblique effect, also } 

Meanwhile, other optical theories had the 
been advanced. Leibowitz (1953) studied 5 s 
role of dioptric factors by determining Bp dif — 
old angle resolution for test gratings in tical 
ferent orientations. Horizontal and ve" om 
thresholds were found to be not different 0) 
each other, but markedly superior (bY ne 
to all other orientations; Leibowitz ue je 
that if dioptric aberrations were eon 5 
for such results, the oblique effect shou trie 
enhanced under conditions where di dn 
aberration was made more effective. -— 
the differences persisted even under gc K 
ditions. Leibowitz (1953) felt the data 
quired a nondioptric explanation. cu 

A later study on localization aC or 
(Leibowitz, Myers, & Grant, 1955) SuPP 


acy 
Ie, 


this conclusion. The authors found that the 
detection of a patch of light was influenced 
by luminance and duration, but localization 
accuracy was not. Thus, the factors limiting 
localization. performance were not governed 
by the photochemical events in the retina. 
Leibowitz et al. suggested this "points to the 
locus of contributing factors in events occur- 
Ting after the activation of the end organs 
[p. 78]." 

Weymouth (1959), however, persisted in 
explaining the oblique effect in optical terms. 
The characteristic effect of a point of light to 
form an image with horizontal and vertical 
rays (as in viewing a star) was argued to 
accentuate or increase the contrast of vertical 
and horizontal stimuli, while blurring an 
oblique. 

Despite the appeal of these theories, recent 
Studies have shown all theories based on the 
image-forming properties of the eye (astig- 
matism, diffraction characteristics, etc.) to be 
untenable. Campbell, Kulikowski, and Levin- 
Son (1966) effectively bypassed dioptric ef- 
fects by projecting images directly onto the 
Tetina by means of laser-generated sinusoidal 
interference fringes. These are high-contrast 
ratings that are not degraded by ordinary 
Optical effects. Resolving power was found to 
be worst for oblique patterns and best for 
Vertical and horizontal gratings. Mitchell, 
| Freeman, and Westheimer (1967) confirmed 
| these results using the same technique. Both 
| lesearch groups concluded that orientation 
differences cannot be attributed to optical 
factors, and that retinal or higher mechanisms 
must be involved. Shlaer (1937) and Hart- 
ridge (1947) have argued for retinal mecha- 
nisms, They have suggested that density of 
tetinal cells might be greatest along the hori- 
Zontal and vertical meridians, and that this 
Could lead to a corresponding enhancement in 
he perception of similarly aligned stimuli. 

his explanation, however, is not in agree- 
pus with histological evidence (see Polyak, 

41). 

Still other investigators have ascribed the 
Oblique effect to differential eye movements. 

town (1949) suggested that an asymmetri- 
Cal distribution in the pattern of eye move- 
Ments (resulting from preferential vibrations 
™ the vertical and horizontal planes) may 


i 
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cause blurring along certain directions due to 
retinal image motion. Higgins and Stultz 
(1950) tested this hypothesis by presenting 
striped test objects to subjects at durations 
too short for eye movements to occur. In 
spite of the absence of eye movements, acuity 
for vertical and horizontal patterns was 20% 
better than for oblique objects. Nachmias 
(1960) recorded eye movements during 
threshold measurements and determined that 
they made no contribution at all to the ob- 
served differences. 

In summary, investigators have tried to 
account for the oblique effect in terms of 
eye movements, optical disorders, and various 
dioptric characteristics. The composition of 
the retinal mosaic has also been proposed as 
a cause. Experimental studies show all of 
these explanations to be unacceptable, and 
therefore point to a postretinal origin. The 
evidence for this position is presented in the 
following sections. 


Psychophysical Evidence 


One promising psychophysical approach to 
the study of neurophysiological mechanisms 
is visual masking (see Weisstein, 1969). 
Sekular (1965), for example, studied adapta- 
tion using a backward masking paradigm. De- 
tection thresholds were studied as a function 
of the masking field orientation. It was found 
that detection of the test stimulus decreased 
as the masking stimulus aproached the orien- 
tation of the test field. Beyond 45 degrees the 
masking effect appeared to be independent of 
orientation. Similar findings are reported by 
Houlihan and Sekular (1968) and Parlee 
(1969). Blakemore, Nachmias, and Sutton 
(1970) have reported orientation-specific 
masking for gratings of similar spatial fre- 
quencies. 

Since effective masking suggests an inhibi- 
tory or interfering effect by certain units on 
the activity of others, these results imply the 
presence of separate sets of analyzers for 
different orientations. This is supported by 
other orientation-specific masking phenomena 
such as in direction-sensitive analyzers 
(Sekular, Rubin, & Cushman, 1968) and 
orientation-specific color aftereffects (Fidell, 
1970; Harris & Gibson, 1968; Hepler, 1968; 


McCollough, 1965). 
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The fact that a number of similar psycho- 
physical investigations have discovered pref- 
erences for horizontal and vertical orienta- 
tions suggests these systems are responsible 
for the oblique effect as well. Campbell and 
Kulikowski (1966) found that when a 45-de- 
gree test grating was used in place of a 
vertical field, angular selectivity as measured 
by the masking effect was reduced by 25%. 
Gilinsky (1968) and Gilinsky and Doherty 
(1969) also reported a different masking ef- 
fect for obliques, while Bouma and Andries- 
sen (1970) reported similar differences be- 
tween obliques and horizontal or vertical lines 
for an angular interaction effect. 


Neurophysiological Evidence 


The psychophysical studies support a neu- 
rophysiological theory for orientation percep- 
tion and for the oblique effect in humans. 
More direct evidence, however, is available 
from some neurophysiological studies. Blake- 
more and Campbell (1969a, 1969b) reported 
that after 30 seconds of viewing an adapting 
grating of high contrast, a fivefold rise in 
threshold is obtained for a similarly oriented 
test object. This is accompanied by a sup- 
pression of the visual evoked potential, which 
only slowly returns to a detectable level. Since 
the visual evoked potential measures averaged 
activity of cortical cells, the source of this 
effect seems to be in the cortex, 

Other studies have also found differences 
in the evoked potential to different orienta- 
tions. Campbell and Maffei (1970) found that 
the amplitude of the evoked potential was .3 
log units less for viewing an oblique test pat- 
tern than for vertical or horizontal patterns. 
This correlated with psychophysically derived 
thresholds for spatial frequency and contrast. 
Maffei and Campbell (1970) simultaneously 
recorded the evoked potential and the electro- 
retinogram, thereby obtaining measures of 
electrical activity at both retinal and cortical 
levels. They found no differences in wave 
form or amplitude in the electroretinogram 
among vertical, horizontal, and oblique pat- 
terns. However, the evoked potential was de- 


creased for the oblique patterns. Maffei and 
Campbell concluded: 


that there is an electrophysiological correlate to 
the psychophysical observation that the visual re- 
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solving power in oblique orientations is less thane 
the vertical and horizontal, and that the meen 
of this phenomenon arises between the site 0 ental 
of the electroretinogram and the evoked pote 
from the visual cortex [p. 387]. 


The most direct evidence for cortical anal 
sis of orientation in man comes from Marg, 
Adams, and Rutkin (1968). These investi 
tors were able to record activity from p 
cortical units in two conscious patients kj 1 
intractable seizures. The subjects <r 
point on a screen while the receptive gr 
were plotted with moving bar-shaped OT. d 
stimuli. Two of the receptive fields were cir 


nong 
lar and the others were rectangular. i d 
the rectangular fields, two were hori 


and the third was nearly vertical in d 
tion (95 degrees). Five units is wp 
sufficient sample on which to base eque 
but the finding of only horizontal and ae 
preferences certainly does not oe wee 
other psychophysical and neurophys!o ae 
evidence that the oblique effect has a ce? 
origin in man. 


Discussion 


t 
A review of the literature has shown bw 
perception and discrimination vary with r^ d 
ulus orientation. The most characteristic tica 
ing in these studies is a preference for Vel’. 
or horizontal orientations over v np tio? 
preference manifests itself in the reso itio. 
of targets, estimation of stimulus ago a 
learning and discrimination of objects, 4 per 
wide assortment of other perceptual 
nomena. These preferences are found th topus 
out the animal kingdom, from man to 0€ m 
Neurophysiological research has te* 
established the presence of cells in the tively 
of cat, monkey, and man that are aoe ino 
sensitive to orientation. Ganglion C¢ 
rabbit, pigeon, and goldfish have been 
that perform similar functions. Hist!’ oy - 
evidence from octopus, rat, cat, and 
Suggest an anatomical substrate for 
tion preferences, ular © 
It has become increasingly more POP aa i4 
account for orientation preferences ter? 
ported in the behavioral literature i 
of these neurophysiological discover!®> 
cally, it is assumed that preferences 
zontal and vertical orientations imp. 


rough . 


cor 
iv 


Q 
q 
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proportionate number of cells optimally sensi- 
tive to stimuli in these preferred positions. 
The distribution of preferred orientation does 
seem to be disproportionate in optic fibers of 
octopus, rabbit ganglion cells, and at least 
some subcategories of units in cat visual cor- 
tex, An anatomical basis for a bias in the 
orientation systems of rat, cat, and monkey 
has been found histologically. In man, psy- 
chophysical, evoked potential, and micro- 
electrode evidence converge to suggest biases 
in the human visual system as well. In all 
cases the biases or disproportional distribu- 
tions of analyzers have always favored the 
horizontal and vertical orientations at the 
expense of obliques. 

These findings suggest that the oblique ef- 
fect is a function of the number of cells re- 
sponsible for analyzing stimuli in vertical, 
horizontal, and oblique positions. However, 
this is not a necessary assumption. The 
oblique effect can be accounted for in terms 
of differential sensitivity as well as distribu- 
tion, So far, this theory has not been tested 
neurophysiologically. ‘Two lines of inquiry 
Seem useful in evaluating these positions. 
First, selectivity in single cells should be 
Studied not only in terms of response maxima 
but in regard to the response distribution to 
à range of orientations. This would reveal 
Whether cells preferring horizontal or vertical 
Orientations are more “finely tuned" than 
Obliques. Andrews (1967a, 1967b) has sug- 
gested such a mechanism. Second, a more 
thorough investigation should be made for 
any possible biases in the distribution of cell 
Orientation preferences. Hubel and Wiesel 
(1968), for example, have admitted that their 
Investigations were not extensive enough to 
reveal small predominances in any one orien- 
tation. Tt would also seem advisable to con- 
duct a more extensive investigation of recep- 
tive fields in the peripheral retina. Only a 
few of these areas have been mapped to any 
degree, Distributions in the periphery might 
Prove to be different from those encountered 
in more central regions. 

Evidence continues to accumulate, and 
More specific data on these speculations should 
be forthcoming. But the data certainly sug- 
Best now that preferences for horizontal and 
Vertical orientations, as reported in the be- 
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havioral literature, correspond to similar biases 
in neurological orientation-analyzing systems. 
The site of the oblique effect would seem to 
be well established in the higher visual path- 
ways of man and animal. However, it would 
be remiss to imply that all aspects of this 
problem can be most successfully described 
in sensory or neurophysiological terms. For 
example, memorial or attentional components 
may exist, and these also deserve further 
study. In fact, if the suggested neurophysi- 
ological substrates of the oblique effect are 
real, the presence of attentional or memorial 
deficits would be expected. On the other hand, 
these factors could be important independent 
(in the absence) of neurophysiological biases. 
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A review of research using a thematic apperceptive measure oí power motiva- 


tion suggests that it largely reflects a person's fear of weakness. Ev 
raphic distributions of the measure, and from 


this assertion comes from demom 


its associations with feelings of adjustment in 
Such a fear of weakness seems to lead to avo 
instances, some cost in adjustment in other instanc 
in still other instances. A context for th 


vidence for 


specific and general life roles. 
idant power behaviors in some 
es, and a positive adjustment 


inking about power motivation as an 


orientation to a negative goal is provided. 


The problem of man’s strivings for power 
has held a perpetual and pervasive fascina- 
tion for students of the human race. As the 
relationships between individuals, between 
man and society, and between societies grow 
increasingly complex, the problem becomes 
increasingly important to understand. One 
systematic, empirical approach to this area 
has been the use of an apperceptive measure 
of power motivation (Atkinson, 1958). A 
number of researchers have used this measure 
in social investigations over the past 15 years. 
The results of these investigations point to 
some themes about the kind of power moti- 
vation this instrument measures, both with 
respect to its significance in adult striving and 
to the way in which it is developed in human 
interaction. It seems useful at this time to 
summarize these themes and to attempt a 
theoretical integration of them, with the hope 
that any modification in a theory of social 
motivation that includes a discussion of power 
strivings might be responsive to available 
systematic research using this measure. — 

Because of the many nuances of meaning 
that are attributed to the word “power,” it 
is important to begin by specifying what the 
apperceptive measure of power motivation was 
intended to measure. Some theorists and re- 
ordina Feci 
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à previous draft of this paper, as was Daniel Katz. 
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searchers concerned with the problem of 
power have defined it as a sense of effective- 
ness within the individual. Minton (1967) has 
called this kind of power “latent power” and 
has provided an extensive review of relevant 
studies. Others have explored the realm of 
power by looking at these individuals who 
manifestly possess power (see Schopler, 1965). 
We, however, have been primarily interested 
in the desire for power in terms of influ- 
ence and control. As originally constructed 
(Veroff, 1958), the measure was designed to 
estimate power motivation through fantasy 
which was coded for “evidence of concern with 
attaining or maintaining control of the means 
of influence.” Imagery in stories was coded 
for evidence of power motivation if some 
affect was expressed over gaining, maintain- 
ing, or losing influence; if status differences 
were accentuated by role relationships be- 
tween characters; and if interpersonal influ- 
ence was clearly indicated to have occurred. 
In its initial formulation, the measure dis- 
tinguished college students invested in run- 
ning for student office from those who were 
not; argumentative students from those who 
were not argumentative in the classroom; 
students low in social values on the Allport- 
Vernon scale of values from those who scored 
higher; students with older siblings from 
those without any older siblings; students 
who ranked leadership as an important aspect 
of job satisfaction relatively high from those 
who ranked it relatively low. From these 
comparisons the significance of power moti- 
vation seemed to reside in general concern 
with being an influencer without any further 


specification of the basis of this concern or 
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the conditions that would likely engage this 
concern. Since this beginning work, the im- 
plicative meaning of the measure has ex- 
panded in the course of subsequent correla- 
tional studies using the measure. Many 
different pieces of evidence support the view 
that the power incentive defined as "control 
of influence of others" should not be generally 
conceived as a positive goal in which there is 
active joy from having impact per se but 
primarily as a negative goal in which there 
is, as Adler suggested, an avoidance of feelings 
of powerlessness as men strive for perfection. 
Since this is the most important conclusion 
of this paper, clarification of the terms, posi- 
tive and negative goals, is in order. 

We have generally followed an expectancy- 
value position on power motivation. Derived 
from Lewin, Dembo, Festinger, and Sears 
(1944), Tolman (1955), and Atkinson 
(1964), our model makes no assumption about 
a closed system of energy—as can be found 
in Adler’s (1956) thinking about power moti- 
vation as compensation for developmental in- 
terference with man’s striving for perfection— 
nor does our model make any assumption 
about a person’s intrinsic tendency to assert 
his own force—as can be found in White 
(1959), in Smith's (1968) restatement of 
White, and in deCharms (1968). Rather, the 
model suggests that the person's phenomenal 
field is made up of negative and positive goals 
that are the anticipations about the conse- 
quences of power-instrumental activities that 
depend on the frequency of punishing and re- 
warding experiences with these activities. Thus 
the goal either positive or negative may be 
stronger in one situation or another, depend- 
ing on past associations to that situation. 
Furthermore, the model Suggests that these 
goals are mediated by a person’s motives, his 
stable affective orientation to power goals. 

It is our contention that the power motive 
measure that is discussed in this paper largely 
reflects a generalized concern about negative 
power goals, a concern we have called fear 
of weakness. There is nothing, however, about 
the data we discuss that suggests that the 
expectancy-value framework best accounts for 
the results. Different theoretical positions 
seem to be useful in understanding different 
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sets of results. We point out the special ua 
fulness of a different theoretical position as 
occurs. 


Some METHODOLOGICAL CAUTIONS 


Before we look at this evidence we would 
like to enter a cautionary note about the par- 
ticular assessment technique used in most Er 
the research reported in this paper. The i 
search, by and large, employs the eam à 
apperceptive assessment of power motivati 1 
or a derivation of such assessment. The E 
perceptive assessment of power mout A 
depends on coding stories that are tol ting 
response to pictures for imagery a 
concern over the means of influence. a 
coding reliability is reasonable but not im 
good as the reliability with achievement mo 
vation (Feld & Smith, 1958). 

Furthermore, apperceptive measuremen k 
general has not held up well in ego 
stability of the measurement over time; t in 
have been only low positive correlations e 
test-retest studies (see Feld, 1967). Hower 2 
this measure being a test of imagination e 
gests to people that they should not rep Ji 
the theme of the story they have presion 
told but select a theme representing 2 il 
sponse lower in their hierarchy of u$" 
responses, hat 

Another reservation about the measure ie 
ought to be raised is with regard to its ee 
dimensionality. Undoubtedly, there ought 5, 
be not one measure called power, but sever 
Weinstein (1969) has recently questioned ger 
unidimensionality in the concept of eine 
ment motivation as reflected in fantasy; 5! 
there is very little convergent validity ipa 
in a factor-analytic treatment of the e 
along with other measures, The same ques sy 
undoubtedly can be raised about the fani 
measure of power. Uleman’s (1972) g 
Winter’s (1971) work on different pud 
measuring the power motive also raise 
same problems of unidimensionality- we 

In spite of these shortcomings, hover 8 
think there is an impressive array of yese 
stemming from the use of apperceptiv® na 
vices in relation to more specified motiva wall 
measures. The measure has had pon this 
high heuristic value. We hope that wit 
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paper we can encourage use of the measure 
not only for theoretical amplification but also 
to elicit methodological refinements that will 
improve the admittedly crude procedure. 

Let us turn now to research findings, which 
can be grouped under three main sources: 
(a) demographic distributions of the measure 
of power motivation in the American social 
Structure, (b) reactions of men and women 
with „high power motivations to being in 
certain life roles, (c) relationships to general 
social adjustment. We consider each of these 
Sources separately. 


DEMOGRAPHIC DISTRIBUTIONS OF 
Power MOTIVATION 


Veroff, Atkinson, Feld, and Gurin (1960) 
discussed the methodological and interpreta- 
tive problems encountered when a thematic 
apperceptive measure was administered in a 
nationwide sample survey, the major goal of 
which was to describe the feelings of sub- 
jective adjustment in the American popula- 
tion. A sample of 1,619 men and women, 
representative of the adult population of the 
United States in 1957, told stories in response 
to pictures specifically chosen to elicit not 
only power imagery but also achievement and 
affiliation imagery as well. These protocols 
were scored for power motivation according 
to a system worked out by Veroff (1957) 
that had been previously validated by experi- 
mental and correlational studies. 

From the distribution of the power motive 
scores in various subsamples of this adult 
population, we can get some insights into 
the meaning of the power motive measure. 
Generally speaking, the distinction and dif- 
ferences between mean power motive scores 
among subgroups of the American population 
were not large; however, there were enough 
consistent trends to indicate a dominant in- 
terpretation of the measure; the power motive 
measure should be interpreted as a concern 
about weakness. 

Two of these results are presented here. 
Table 1 depicts the percentages of high power 
motive scores? among men and women with 
different educational attainment. We find that 


.*Here and in subsequent references this term 
Signifies the percentage above total median. 
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TABLE 1 


PERCENTAGE OF HicH Power Motive Scores 
AMONG MEN AND WOMEN WITH DIFFERENT 
EDUCATIONAL ATTAINMENT 


Men | Women 
Highest educational n 

level attained % High % High 

power power 

motive motive 
Grade school | 55 176 42 222 
High school 47 271 51 422 
College | 49 | 146 54 127 


men who have gone only as far as grade 
school have higher power motive scores than 
those who have higher education. We find 
the reverse true for women. The explanation 
of the finding for men seems clear. Education 
is one prerequisite for successful career align- 
ment, a means of attaining prestige in our 
society. A man who has not been able to 
acquire education is in a low position in our 
society and consequently experiences feelings 
of inferiority in contrast to other men. An- 
other example can be cited: The highest 
power motive scores came from men who 
had incomes of under $2,000. As an even 
more dramatic example of this thesis, we 
found a very large difference between power 
motive scores of black and white men in 
our sample. For black men (N = 31) 61% 
scored above the median need power score, 
while this was true for only 48% of the 
white men (V = 538) in our sample. Weems 
and Wolowitz (1969) confirmed these find- 
ings. In comparing black and white schizo- 
phrenics, they found more black schizo- 
phrenics giving power themes depicted as 
“deficits, surpluses, or inequalities of personal 
resources related to masculine self-esteem 
[p. 189]." Wolowitz and Shorkey (1966) 
had previously found this imagery especially 
prevalent in male paranoia in general, which 
they view as a reflection of the paranoid’s 
disastrous failure to meet the competitive 
demands of masculine assertion in the early 
family setting, a failure believed more com- 
monly experienced by blacks in a system 
oppressive to black males. 

What about women? The relationship be- 
tween educational attainment and power 


282 


motivation is reversed: It is not the women 
with low educational attainment but the 
women with high educational attainment who 
have high power motive scores. At first blush 
this seems to be an irreconcilable contradic- 
tion to the statement that power motivation 
reflects a deprivation in status. However, a 
more sophisticated view of the female’s role 
in our society might suggest that in fact 
women with college education deprive them- 
selves of usual feminine status in our society. 
They are influencing as men; they are 
not conforming to what women's role would 
traditionally prescribe for them. Thus, a 
woman with a college degree may suffer some 
feelings of inferiority with regard to her own 
status as a woman. This is further corrobo- 
rated in other information from the nation- 
wide survey; single women have the highest 
power motive scores of any other group of 
women. Of the 35 single women 60% were 
above the median power motive score, Single 
women in our society lack society's major 
prerequisites for the status of being a woman: 
the marital status. This group, thus, ex- 
periences strong feelings of inferiority and 
emerges with high power motivation scores. 
Another piece of evidence comes from com- 
paring married women who do and do not 
have children. Women who do not have 
children have much higher power motive 
scores than women who do. Again we would 
take this result to demonstrate that a woman 
Who does not bear society's stamp of being 
à totally adequate women is likely to have 
high power motivation. 

Another way to interpret this result is in 
"relative deprivation" terms, Although col- 
lege-educated women may have more status 
in overall societal perspective, by virtue of 
their education they become increasingly in- 
terested in playing a man's role in the society. 
Thus, they may evaluate their status not 
with respect to other women, but with re- 
spect to men. In such evaluation they may 
feel relatively more deprived of status than 
do women with less education who use only 
the status of women as their basis of 
evaluation, 

In either case we see from these demo- 
graphic analyses that men and women de- 
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prived of status have high power motivation. 
For men, to be deprived of socioeconomic 
status in our society seems to go along uu 
high power motivation. For women, tO d 
deprived of feminine or masculine sees, : 
be considered inadequate in social terms cine 
in the woman’s world or in the man’s world, 
seems to go along with high power motivā- 
tion. These results then would lead us . 
believe that Adler's assumption that pos 
motivation is precipitated by feelings of P 
feriority with regard to one's search for P d 
fection and status is a legitimate positio 
to take. 

We have very little evidence from " 
demographic analysis that men and pce 
in social roles of high status have high pov 
motivation. Skolnick (1966), however. Re 
report some interesting relationships vene 
power motivation scores and leadership ? E 
status dimensions in high-school-age ado ee 
cents. She found high power motivation in 
going along with high status and ow 
roles. It perhaps should be noted eal : 
power-motivation scores were obtained in 
study from a coding of stories told tO in- 
Thematic Apperception Test (TAT )—@? "i 
strument heavily weighted with pictures who 
content suggests negative interpersonal a 
flict. It is possible that the TAT pictures ae 
arouse such intense concern about inadeqv@ 
and weakness that they elicit avoidant Es 
sponses in people already so concerned, vi. 
then do not tell power stories at all. U” 
such circumstances those receiving high 
motivation scores would be those more P 
tively invested in power. i 

We prefer a different interpretatio" 
Skolnick’s results. We would suggest tha ec- 
the high school adolescent’s social pere 
tive, power is not threatening, and there" of 
it is easy for him to translate à fea" nl 
weakness into overt power behaviors in gt te 
interaction. As background to the latter $ idy 
ment, let us examine the results of @ ; that 
by Berlew (1961).* These researches find 


ically 


jt 


og 

'Berlew's study is important methodolof 
for many of the theses we are about to Fa show? Z 
along with an unpublished study by Verot: ^ inf 


that high power-motivated subjects tende 


: ut ^ M 
ence more in joint decision making a ih di? Á 
preference, and a study by Terhune ( 
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high power motivation is associated with in- 
terpersonal insensitivity under power-arousing 
conditions in the laboratory, while moderate 
power motivation is associated with sensi- 
tivity. Berlew invoked the Verkes-Dodson 
principle, which states that the most effective 
performance occurs at moderate motivation. 
Under very high motivating conditions the 
high power motive person will become in- 
effective. It is as if the consensually recog- 
nized clarity of the power goal in a situation 
does not give him enough leeway for attain- 
Ing partial or subtle power goals in his own 
terms. And more important he cannot afford 
power failure, when everyone can recognize 
his weakness. When would high power moti- 
vation be effective? Under unthreatening 
power conditions, when the external condi- 
tions do not clearly raise one's concern about 
power and status, attaining and maintaining 
positive power remain as possible goals. Under 
these conditions, high power motivation is 
presumably not magnified to an intensity that 
interferes with social behavior. A person with 
high motivation can thus set his own standard 
of successful control, and thereby operate 
effectively and without anxiety. 

Is this what is going on in Skolnick's 
adolescents? Is adolescence a time when power 
and status are just beginning to be crystal- 
lized as important social concerns? These 
goals are omnipresent in adolescence, but they 
are not major themes running through adoles- 
cents’ overt behavior. They overtly concen- 
trate on social belonging, struggles with role 
competence, and heterosexual love. Early 
adolescence thus may not evoke strong arous- 
ing conditions for power. Thus young ado- 
lescents with high power motivation might 


cussed in another section, are the only ones we know 
in which power-motivated subjects were placed in 
an experimental situation and then observed. Only 
in these studies can the direction of causation be- 
tween power motivation and another variable be 
confidently stated as power motivation influencing 
some phenomenon. Many of the studies reported 
here have the alternative causative possibility—that 
the given phenomenon affected the strength of power 
Motivation. In general we assume that the power 
Motivation measure reflects motivating properties, 
but we recognize that it also can reflect reactions to 
ife situations as well. When both interpretations 
Seem plausible to us, we present both. 
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be very successíul adolescents, those who 
are popular and effective leaders. 

It is not until after some time that ado- 
lescents become clear about the fact that 
they are in fact struggling for autonomy and 
assertion, for some differentiation from their 
family and friends, in other words, for power 
and status. It is not until late adolescence 
that they have to make public vocational 
choices about their future in the social struc- 
ture, although they were socialized into cer- 
tain choices quite early in their school careers. 
A study by Johnson and Smith (1965) shows 
that among a large sample of adolescents 
there is a peculiarly high incidence of high 
power motivation in thematic protocols during 
late adolescence, rather than earlier. It is 
as if, as we are suggesting, the themes of 
power and status become crystallized in late 
adolescence and can be new socializing forces 
in the development of power motivation. If 
we are correct in our interpretation, we would 
expect that Skolnick's findings might begin 
to reverse during late adolescence, that power- 
motivated adolescents may begin to avoid 
power and become ineffective in social inter- 
action. 

Such a way of thinking about power moti- 
vation—that it induces successful overt power 
behavior only under relatively ambiguous 
conditions—has had some support in An- 
drews’ (1967) recent work. Andrews looked 
at the motivations of successful executives in 
two different business firms, one having clear 
achievement and status standards, the other 
characterized by paternalism and a pecking 
order based on both dominance and depen- 
dence with no clear promotion standards. 
In the first firm, a man’s overt power was 
laid on the line; in the second, he could get 
ahead both by being overtly power oriented 
and by being overtly not power oriented but 
rather ingratiating and affiliative. Success in 
the firm could result from participating in 
both activities, and thus an employee was 
never sure whether he was being evaluated 
for being a nice guy or for being influential. 
Andrews found that individual advancement 
of executives in each firm was related to the 
strength of both achievement and power 
motivation of the executives. In the “achieve- 
ment” firm, in which status was clearly de- 
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fined through achievement, advancement in 
the firm was positively related to high achieve- 
ment motivation and negatively to high power 
motivation. In the other firm these correla- 
tions were reversed. Thus, in firms in which 
advancement depended on confusing demands, 
with the person sometimes being asked to 
act ingratiatingly and sometimes asked to 
act overtly power oriented, the man with high 
power motivation apparently was able to 
succeed, while the man with high achieve- 
ment motivation was not. Power motivation 
is thus ineffective or covert where status is 
clearly defined as a demand in one's work, 
but it becomes effective and overt when the 
demands for status are fuzzed up. 

McKeachie (1961) reported results about 
highly power motivated students getting better 
grades in classes where student volunteering 
is prevalent than in classes where there is a 
clear formal teaching structure, undoubtedly 
where the mode of influence is clearly in focus 
all the time, Again we might interpret these 
results to mean that a power-motivated person 
operates effectively where the influence struc- 
ture is loose or ambiguous and does not 
operate effectively where the structure is well 
defined. 

In both Skolnick’s and Andrews’ studies 
we should be aware of the possibility that 
it was the fact of being in these role posi- 
Uons—a statusful adolescent, a successful 
member of a nonachievement organization, 
or an unsuccessful member of an achieving 
organization—that may have induced the 
higher measured power motivation. In all 
of these role positions, we might think of the 
person as being in an especially vulnerable 
public status that might induce an interest 
in power. We prefer the opposite interpreta- 
tion, but we recognize that our derivations 
are ambiguously based. 


Rote REACTIONS OF MEN AND WOMEN 
wirH Hicu Power MOTIVATION 


Similar conclusions about the measure of 
power motivation come from analyses of the 
reactions of people with high and low power 
motivation in different life roles. In Marriage 
and Work in America Veroff and Feld (1970) 
concluded that when the measure of power 
motivation is correlated with reaction to, and 
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perceptions of, life roles, there is little evi- 
dence to indicate that men and women get 
pleasurable positive gratifications from pono 
exertion in life roles that clearly ts 
power. From most of their findings, Me 
and Feld suggest that men and women wit 

high power motivation are obtaining satis- 
faction from life roles, or perceiving en 
aspects of life roles because of their attemp 

to avoid feelings of weakness. A number 0 
illustrations of this point are in order. 

Let us start with the work role. Lindman 
had earlier found that high school boys who 
had high power motivation were more p 
than high school boys with low power p^ 
vation to prefer those occupations that i ra 
perceive as either very high or very low 
power status, 

i With Lindman’s results as background M 
looked for confirmatory results in our analys 


Toa : in the 

of the power motive in the job role in a 
national survey. There was a negative © 5 
€ jvatlo 


relation between a man's power moll jlity 
and whether his job allowed the possib! o 
for supervision of others (y = .41, ? < * jess 
Men with high power motivation were p 
likely to be in jobs that had supervisory ri 
tential. Two particular occupations lee 
characterized by men with very low Peay 
motive scores—salesmen and foremen. the 
38% of salesmen (N = 29) were a the 
median power motive score; only 247% ° ‘ons 
foremen (N = 33). These are occupatio 2 
that do offer considerable potential for dem 
stration of power and status and infl 
Perhaps, as Lindman’s results suggest, z 
men with high power motivation actu 
avoid these jobs. the 
Let us turn to another result about " 
occupational role that is discussed 1” tm 
riage and Work in America, Table 2 "°P o 
the relationship of satisfaction at WO” er- 
power motivation at different levels of 5"P 


5H. Lindman. A study of the motives ast 
vocational preferences of high school studen EL 
published honors thesis, University of Michigan en 

€ Gamma, a measure suggested by Good 
Kruskal (1954), describes how consistently 
reproduce the order of one variable when houg! et 
of the other variable is known. It can be : h rd 
as the percentage of increase in predicting is c25 
of one variable knowing the other. In 
would be 41%. 
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TABLE 2 


RELATIONSHIP OF Sj ACTION TO POWER 
MOTIVATION AT DIFFERENT LEVELS OF 
SUPERVISION OF THE RESPONDENT 


oF: P 
A 


Amount of Supervision of | 
N | Satisfied | Dis 


Work X Power 
Motive Score | with job | with job 

Much supervision 

High power motivation | 18 39 61 

Low power motivation | 24 79 21 
Little supervision 

High power motivation | 12 83 17 

Low power motivation | 17 71 29 


vision of the respondent. Respondents were 
divided into two groups: those who said they 
were supervised a lot as opposed to those 
who said they were supervised just a little. 
Controlling for this level of supervision, we 
plotted how satisfied or dissatisfied men felt 
in their work if they had high as opposed 
to low power motivation. The results are 
reported for younger men only. Table 2 
shows that men with high power motivation 
in jobs with little supervision are the most 
satisfied, These results corroborate our view 
that men with high power motivation, being 
concerned about weakness, can have their 
feelings of inferiority actively aroused if they 
experience much supervision by others. 

In the analysis of data about parental role 
we found considerable evidence for thinking 
that parenthood—a clearly power-relevant 
role—elicits feelings of inadequacy more often 
in parents when they have high power moti- 
vation than when they have low power mo- 
tivation. This was especially true for women 
when their children were young, and espe- 
cially true for men when their children were 
older. We asked parents whether they ever 
ielt they were not as good parents as they 
would like to be. In mothers whose children 
were preschool age, we found significant re- 
lationships between power motive and ad- 
mitting to some feelings of inadequacy as a 
parent while the opposite tended to be true 


7A similar analysis for older men did not yield 
any significant findings. We would interpret this to 
mean that there are possibilities of adaptation to 
both feelings of satisfaction and to the power motive 
that can occur for older men that are not open to 


younger men. 
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for mothers whose children were older. Power- 
motivated women feel inadequate when their 
major functions of motherhood are open to 
public scrutiny: when they have to nurture 
and socialize young children. Power-motivated 
men feel inadequate when their children are 
adolescents and their major authority is open 
to public scrutiny. When they are launching 
a child into adulthood the consequences of 
their authority are very visible. Particularly 
interesting was the fact that as children grew 
older, both mothers and fathers with high 
power motivation tended to report feelings 
of affiliative inadequacies as parents (15, 
feeling they do not get to see their children 
as much as they would like to). As children 
grow older, there are more glaring potential 
disruptions to men's and women's feelings 
of power. A power-motivated parent, con- 
cerned about weakness, might tend to avoid 
contact with his child, especially as his 
child grows older. We found this pattern of 
results to be especially significant in our 
data among fathers with little social status— 
those with a grade school education. It is 
these men, who, as their children grow up, 
may find their parenthood most threatening 
to their own feelings of adequacy; indeed, 
it is this group of men who, when their 
children were adult, reported finding parent- 
hood most problematic if they had high 
power motivation. 

To go to another role—friendship—let us 
mention a recent study (Mann, 1968) that 
shows that college students with high power 
motivation early in their college career de- 
velop friendships with people they view as 
being inferior to them less frequently than 
do college students with low power motiva- 
tion. It is difficult to know whether these 
people really surround themselves with people 
whom they view as not inferior to themselves 
or whether the high power-motivated indi- 
viduals are inclined to see any friends in this 
way. The second explanation seems to be 
more reasonable, but it is tenuous. 

Three studies of an entirely different sort 
take on new meanings if we assume that 
the power motivation measure is primarily 
assessing concern about inferiority in social 
roles. This time we are highlighting general 
societal roles rather than specific societal 
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roles; we are focusing on men and women 
vis-à-vis their relationship to society in gen- 
eral. McClelland (1961) in his study oí 
school textbooks of different countries from 
different times in history found that the 
emergence of dictatorships in countries was 
preceded by the use of textbooks whose con- 
tent was high in power imagery and low in 
aifiliation imagery. These results can be in- 
terpreted as follows: When there is a domi- 
nant concern over inferiority or weakness in 
a society, that society is more receptive to 
an emerging dictatorship. The textbooks them- 
selves in focusing on power and influence, 
in effect, “teach” the children to have high 
power motivation or, as we have assumed, 
a strong concern about weakness. Such a 
concern may facilitate the development of a 
dictatorial style of government, because, if 
we are correct in our interpretations, power- 
motivated people oíten engage in power- 
avoidant behaviors and would not challenge 
the power of a dictator; they might be prone 
to escape from any freedom that was clearly 
labeled as a reflection of the person's own 
power. 

Rudin (1965) found a positive relationship 
between power motivation, again as measured 
in textbooks prevalent in 1925 in 17 different 
countries, and the subsequent incidences in 
1950 of suicide, homicide, and alcoholism 
(as measured by the incidence of death due 
to cirrhosis of the liver). These results are 
consistent with the conceptualization of power 
motivation as fear of weakness, Certainly, 
alcoholism has been generally interpreted as 
a symptom of an overwhelming feeling of 
inability to cope with life's problems. And 
perhaps the ultimate level of concern over 
inadequacy of inferiority has been reached 
when a man perceives the taking of his 
life or that of another as a solution to 
problems in society. 

Barrett and Franke (1970) have recently 
challenged some of Rudin's findings. They 
used the sample of textbooks as of 1950 and 
tried to replicate Rudin's findings in a larger 
sample of countries by predicting the inci- 
dence of homicide, suicide, and alcoholism as 
of 1965. The authors were discouraged by 
what they said was lack of replication, but 
a close examination of data suggests they 
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might have been unduly negative. They ai 
find a positive correlation between power m d 
tivation in children's readers in 1950 an 
homicide rates in 1965, repeating Rudi 
earlier findings on this. There was no rept- 
cation of the relationships between power 
motivation and suicide rates nor bei 
power motivation and incidence of dea A 
due to cirrhosis of the liver, but in the eg 
case there was a switch from a positive me 
relation found in Rudin’s study (.38) 25 
negative one in Barrett and Franke (— ue 
This switch is remarkable and perhaps - 
gests that societies are moving away pe 
using self-annihilation to homicide as a Ww o 
to compensate for or to bolster feelings a 
inferiority, As rising expectations about ag 
efficacy of power occur in the social pe 
in revolution and collective violence, | ity 
perhaps more inward expressions of inferto a 
are less likely to occur. These results oa 
very provocative for thinking about age 
motivation in collective phenomena in 

future. . i 

These studies deal with the relationsbiP 
between an aspect of a cultural produc J 
school textbooks—and general societal pre 5 
lems rather than the behavior of individua 5 
and the concern of individuals about oe 
in their fantasy products, and, as such, t z 
represent a very different realm of discours" 
However, the findings are extremely provoc" 
tive in support of the thesis that power m s 
tivation as measured apperceptively € 
a concern about inferiority in general 
roles. 

Most of the evidence presented sugs 
that power motivation as measured by am 
apperceptive device seems to tap pe 
about weakness or inadequacy, perhaps the 
flecting what Lazarus (1961) suggests 15 Rs 
defensive substitutive function of cant 
Other researchers have explicity gi. 
to get measures that reflect a positive 7 1) 
cern. Uleman (1972) and Winter (19 
have tried different research strategies ay 
establish such a measure. Uleman's 5 ests 
attempted to arouse college men’s igi 
in manipulating others by experimental x the 
He put men in a gambling setting wher Jow 
subjects could anticipate having high " 
control over others. Winter attemp 


ests 
the 


"m CTS 
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induce a sense of power by having college 
men watch pictures of John F. Kennedy—a 
charisma by association. The scoring schemes 
for positive power motivation are very dif- 
ferent in these two studies. Uleman used a 
computer-derived conglomeration of criteria— 
both context and stylistic criteria. Winter 
mainly focused on imagery relevant to a 
character who had some impact on the world. 
None of the scoring systems intercorrelate 
very highly. Uleman's scoring scheme has 
little face validity. Winter's scoring scheme 
seems to be picking up what has been scored 
for achievement imagery: public recognition 
of impact, among other things. There is a 
small positive correlation between power mo- 
tivation using the Winter scheme and achieve- 
ment motivation, using the McClelland-Atkin- 
son scheme (1958) (David Winter, personal 
communication, 1971.) Perhaps the recogni- 
tion motivational imagery does belong within 
the power domain. Indeed, further work on 
it might help researchers purify the achieve- 
ment scoring. This positive orientation to 
power motivation as measured by either 
Winter's or Uleman's scheme has had notable 
success in a number of unpublished studies. 
However, Winter has established a revised 
scoring that includes coding írom the origi- 
nal Veroff measure, Uleman's and Winter's. 
Winter also distinguished positive and nega- 
tive power imagery in this revised coding 
procedure. Such a distinction seems important 
in the future research, one that will take 
advantage of the cumulative information on 
the measure discussed in this paper as well 
as of the information on the measures re- 
flecting more positive orientations to power. 

Undoubtedly, there are instances when the 
power motive even considered as an avoidant 
motive (as we seem to find with the measure 
under consideration) can lead to pleasure of 
accomplishment rather than merely relief 
from the avoidance of weakness. Where there 
is a negative motivation, according to both 
an Adlerian or a positive growth model of 
motivation, mentioned earlier, there must be 
some original positive power concerns. Thus, 
if the conditions are just right, the avoidant 
concerns might be minimized, power moti- 
vation could be freely and pleasurably ex- 
Pressed, and people scoring high on the 
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measure can thereby experience competence 
in manipulating people. Standards of excel- 
lence can be applied to this social skill, as 
it can to any performance. In fact, we 
have suggested that power motivation may 
lead to effective or successful social be- 
haviors, but only under certain circum- 
stances—when the context for their per- 
formance is one that is not publicly and 
clearly defined as power oriented. Do we 
have any evidence for all of this in the 
analvsis of the current measure of power 
motivation in interaction with different life 
roles? 

Our analyses of the relationship between 
power motivation and felt adjustment suggest 
that power motivation does lead to certain 
kinds of “positive” social gratifications in role 
reactions. We found in our analysis that there 
were instances when power motivation tended 
to look like the type of motivation that un- 
derlies altruistic reactions, but, again, only 
in roles where there is no public display of 
the person's power or dominance. Whenever 
a person's weakness or power can be publicly 
and accurately gauged by others, then this 
sort of altruistic reaction based on power 
does not seem to occur. 

We find power motivation underlying ap- 
parently altruistic social interests in certain 
reactions to parenthood and in certain re- 
actions to marriage. In considering the mari- 
tal role the one result that stood out in this 
regard was the strong relationship found be- 
tween power motivation and the mention of 
relationship satisfactions às the nicest thing 
about one's marriage. This relationship existed 
for grade-school-educated women. We found 
that in this group, in contrast to all other 
groups, a woman was likely to mention the 
love relationship with her spouse as being 
the outstanding feature of her marriage if 
she had high power motivation. Lower status 
marriages generally have been characterized 
by desired male dominance, but actual femi- 
nine control (Zelditch, 1964). This discrep- 
ancy allows the wife to find gratification 
from displaying power on the one hand and 
not being defensive about her submissive 
status on the other hand. In her role the 
grade-school-educated woman can feel com- 
fortable about her sense of weakness and 
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turn to the marital relationship itself for 
what she can get from it, Her power is 
not open to public display. A college-educated 
woman in her marriage is expected to have 
greater freedom of decision making and hence 
is more open to public scrutiny. She and 
the world can ask about how much power 
she can wield. 
With regard to the findings concerning 
Parenthood, we find that high power-moti- 
vated young fathers have a positive orienta- 
tion to their fatherhood. They seem to enjoy 
it. Maybe this js because they are obliged 
ization functions in 
influence their 
mit norms. But 
is that the in- 
he public does 
Strong an in- 

fluencer a father is when his children are 


ther with high 


Some further enli 


S ghtenment about how 
being a father to y 


oung children may be 


May first of all b i 
bility to exercise 
ee 


eJ. B. Veroff. An exploratory study of parental 
motives, parental attitudes, and social behavior of 


children. Unpublished doctoral dissertation, Uni- 
versity of Michigan, 1958. 
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io the young children; they may respond 
affiliatively toward the young child ie t 
attempt to compensate for the mother's harsh- 
ness; they may secondarily be able to in- 
fluence the young child by means of their 
affiliative behavior. . m. 
These instances of power motivation being 
translated into socially desirable and per 
sonally fulfilling gratifications in social pet 
Seem to us to be examples of positive out- 
comes of power motivation, We refer to ber 
in a discussion of the development of socia 
motivation (Veroff & Veroff, 1971). 


POWER MOTIVATION AND 
SOCIAL ADJUSTMENT 


In the nationwide sample survey we also 
assessed affiliation motivation (the ponce 
about attaining or maintaining a RE d 
emotional relationship with another person 
and achievement motivation (the cone 
about competition with a standard of habet 
lence), as well as indices of felt adjust 
based on factor analysis (see Veroff, Feld, 
& Gurin, 1962). We found that the grouP 
of subjects highest in felt adjustment were 
men and women who were high in all three 
motives we assessed—achievement, affiliation, 
and power. It is as if all of these motiva- 
tions are requisite for adequate adjustment 
to society, If only one of these motives 15 
dominant, then there are some difficulties en- 
countered. At different ages different motiva- 
tional patterns Seem to define the most di- 
Stressed group, but typically it was the pattern 
of one motive high while the others were 
low that was associated with the most felt 
difficulty among people. For example, among 
those who were low 3n 
füliation motives but high 
n felt particularly socially 
Same pattern for middle- 
Ssociated with physical and 
Dtoms. In all age groups 
gh power motives but low 
achievement motives were 
om broken home backgrounds 
tion, or death in the family 
on was 16). Of the 65 men 
e pattern of low achievement 
motivation combined with high 


power Motivation, 29% came from broken 


home backgrounds of one sort or another, 
Whereas this was true for only 16% of men 
Who showed other motivational combinations. 
Terhune (1968) recently showed that men 
Who have this pattern are those who are most 
exploitative in the prisoner dilemma game. 
They do not take into consideration the needs 
of a partner, 

Successful adjustment to our complex 
Society seems to require differentiated moti- 
nationa] investments. Recent work by McClel- 
and, Davis, Kalin, and Weimer (1971) sug- 
im - power motivation, as measured 
oam fantasy, is highly correlated with 
of mun Their interpretation is that fear 
jm €quacy and impotence underlies alco- 
BE of more than the often-mentioned sys- 
Stanc dependency. This may be another in- 
Eo e of lack of adjustment occurring with 
im verriding motivational theme in a person's 


m light of this interpretation it would be 
Tuctive to look a little more closely at 
p. people whose motivational investments 
all ed complex—those who were high in 
a a motives we assessed. While the men 
etg Pe primarily fall into the college- 
vu m group, many of them come from 
usual um backgrounds in contrast to the 
educated -status background of most college- 
at the p It is interesting to speculate 
as; igh power motivation of these men 

» Indeed, evolved from their initial feelings 

Overs equacy, which stimulated efforts to 
Societ me obstacles to acquire status in the 
am Y. Perhaps the combination of a strong 
mand to do well, a sensitivity to social de- 
Over S, and a willingness to do battle to 
Gr MEM obstacles is the basic equipment 
€ *self-made man," who is then eminently 
Well-qualified to handle the multiple role de- 
ands of our complex society without undue 
//* Conflict or discontent. This line of reasoning 

"rests that the current black power move- 
—€nt in this country will be successful if 
feriority concerns are amalgamated with 
achievement and/or social interests. 

A differentiated pattern of motivation like 
the one discussed here may allow for the 
evelopment of positive power motivation 

\ hat we have found so difficult to assess. 
erhaps people who are high in power moti- 
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vation but also high in other social motives 
do not get defensive about power; they may 
not overinterpret social situations in power 
terms, which may lead to debilitating social 
performances, as Berlew suggested. While the 
original condition for its development may 
be concern over weakness or inadequacy, per- 
haps the felicitous combination with other 
motives allows for the development of a dis- 
position for active enjoyment from the exer- 
cise of influence. For example, Browning and 
Jacobs (1964) reported results about re- 
cruitment of politicians which suggest that 
when power and achievement motivation are 
both high, then businessmen are likely to get 
into political office. The most consistent result 
in looking at both political activity of busi- 
nessmen in an eastern seaboard city and in 
a Louisiana setting was, however, the finding 
that high achievement motivation correlated 
with seeking and being in a political office 
with high influence potential. These results 
suggest that power motivation might not be 
the most striking determinant of overt power 
strivings, but when power motivation occurs 
in conjunction with an achievement orienta- 
tion, then it can be an important predictor 
of clear power behavior. 

Winter's (1968) scoring system for posi- 
tive power motivation seems to be a blend 
of achievement and power strivings. With 
this blend the goal of power begins to lose 
its interpersonal quality and takes on the 
quality of competence. Manipulating people 
can be like manipulating objects. Under these 
circumstances one might think that standards 
of excellence might be applied to how well 
a person overcomes the difficulty of exerting 
power. Atkinson has made risk taking about 
the evaluations of one's performance the core 
quality of the achievement goal. It might also 
be applicable to the power setting. 


SUMMARY 


We have seen that there are certain regu- 
larities in the way the power motive, sometimes 
in interaction with other motives, seems to 
be associated with feelings of adjustment in 
specific and general life roles. To summarize 
thus far, we make the following statements 
about high power motivation: 
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1. It occurs in status groups that are con- 
cerned about their weakness; 

2. It is correlated with positive social per- 
formance and adjustment when the power 
demands are not publicly salient; 

3. It can lead to the avoidance of the 
power situation, including self-destruction; 

4. It can engender conflict if it is the only 
motivational theme in a person’s life style; 

5. It can be associated with a differentiated 
zestful life in combination with other motives 
(affiliation and achievement). 

From the summarized data about the mea- 


nceptual schemes 
First, there ought 
ory that specifies 
gical power moti- 
leads to avoidant 
© costly successful 
leads to very posi- 
; there should be an 


lex theory of poy e 
motivation would furthe pond 


action between power dispositions and situ- 
ational power determinants, 
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SEPTUM AND BEHAVIOR: 
A REVIEW: 


P. A. FRIED? 


Carleton University, Ottawa, Canada 


Research and discussion related to the behavioral 


are reviewed. It is concluded 
the septum is inappropiate and sim 
techniques indicate that the sept 
in either its contribution to variou. 
relationships with other subcortica 


effects of septal dysfunction 


that a unitary conceptualization of the role of 
Plistic as discrete lesion and stimulating 
um cannot be considered equipotential 
S types of behavior or in its anatomical 


l structures, It is proposed that various 
nuclei in the septum are important in at least four dissociable behavior pat- 
terns: (a) damage to the medial septal nucleus impairs the ability to alter a 


mage to regions of the Septum that are 
anatomically connected to the hy 


the septum in a specific type of 


In recent years considerable Tesearch has 
been i 


the structure, 
€ septal nuclei are a 
l 


hypothalamus e.g. 
aisman, Cowan, & Powell, 1966), A dene? 
report of the neuroanat, of the Septal 
region is Even elsewhere (Frie It is 


2 Se Research Board 
a tor would like to thank J. Kelly, 4 
> an ebster f, É e 
chew er for their critica] comments 


pothalamus increases the intake of 
of septal nucle 
his latter findin 


water; 
i results in Overresponding to 
E is interpreted as implicating 


Tesponse-suppressing mechanism, 


MOTIVATIONAL CHANGES 


Probably the best known effect of septal 
damage is the transformation of a docile rat 
into one that readily attacks objects brought 
into its environment, displays explosive startle 
reactions, and vigorously resists handling: 
“Septal rage” or hyperreactivity in the rat 
was reported by Brady and Nauta (1955; 
1955) and has been observed by many sub- 
Sequent workers. Much research has bee? 
directed at determining the stimulus condi- 
tions and anatomical structures that attenuate 
or release “septal Tage,” but neither the e5- 
sential behavioral conditions for its elicitatio” 
nor the anatomical and neurochemical sub- 
Strates of the phenomenon have been clearly 
determined, Due to the volume of literature 
On this topic, it is considered in detail in 4 
Separate Paper (Fried, see Footnote 3). One 
aspect of the increase in reactivity that 15 
particularly Puzzling is that septal hyperre- 
activity is not Correlated with other response 
measures, The dissociation of septal hyper- 
reactivity from other effects of septal injury 
Supports the Suggestion of several investiga- 
tors that a Unitary conceptualization of tune- 
tion of this Structure may be inappropriate 
(Carey, 19675. Holdstock, 1970; Morgane; 
1969; Novick & Pihl, 1969; Schwartzbaum; 

reen, Beatty & Thompson, 1967; Va? 
oesen, MacDougall, & Mitchell, 1969). HY- 
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Bae vity after septal injury occurs in en- 
: ronments that are not conducive to explora- 
n behavior—such as in running wheels 
ae 1970; Clody & Carlton, 1969; 
VM as & Raphelson, 1966; Gotsick, 1969; 
Ee Melver, & Boswell, 1965; Ras- 
ONE Kaada, & Bruland, 1960), in home 
1950) (Thomas, Moore, Harvey, & Hunt, 
(Zuck and in small rectangular enclosures 
Bonet 1965). However, septal-lesioned rats 
am Strate hyperactivity when situations, 
ian, mazes, facilitate exploratory behavior 
a v. et al., 1965; Thomas et al, 1959) 
Borm. en a familiar environment is changed 
1969) rot Meyer, & Meyer, 1967; Gotsick, 
A es e data derived from open-field tests 
PER equivocal; Schwartzbaum and Gay 
TM ) and Corman et al. (1967) reported 
Me nease in activity of septal-lesioned ani- 
and m open-field tests, whereas Donovick 
ds akeman. (1969) reported a greater 
nn of activity. This apparent discrepancy, 
Er may be due to procedural differ- 
E In both studies in which a decrease in 
ica” level was found, the animals were 
Where preoperatively in the same apparatus, 
Were as, in Donovick's experiment, the rats 
E or placed in the open field until after 
Gay quee recovery. Schwartzbaum and 
éstin, 66) and Corman et al. (1967), when 
septal] for postoperative activity, placed the 
Kiro esioned animals in a relatively familiar 
civ nment that may not have been con- 
d a to exploration. Related to this point 
(1966) report of Douglas and Raphelson 
in s ) that increased exploratory behavior 
the reamed animals occurred only in 
evel rst trial, These findings on activity 
S are closely related to the question 
E of habituation. Investigators have 
MR that, relative to control subjects, 
ation -lesioned animals display faster habitu- 
(1959 Douglas & Raphelson, 1966). Gotsick 
ME who examined this behavior in detail, 
With that the more rapid habituation of rats 
Cages Septal injury as measured in activity 
ood P s not present under conditions of 
ation "nus deprivation or auditory stimu- 
of Sent hese findings relating the interaction 
PM damage, activity, and habituation 
earlier ivational or arousal factors confirm 
results and have been extended by 
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other work. Septal-lesioned animals have pre- 
viously been reported to manifest increased 
reactivity to mild, novel stimuli such as light 
(Clody & Carlton, 1969; Donovick, 1968; 
Donovick & Wakeman, 1969; Green, Beatty, 
& Schwartzbaum, 1967), and chemical stimuli 
(Beatty & Schwartzbaum, 1967) and, re- 
cently, Anderson (1970) found that increased 
activity following septal lesions occurred 
under conditions of food deprivation and, 
significantly, under stimulus conditions as- 
sociated with feeding. 

Increased activity following septal lesions 
has also been observed in two-way shuttle 
box avoidance tasks (Dalby, 1970; Donovick, 
1968; Green et al., 1967; Schwartzbaum et 
al., 1967) when the behavior was measured 
during the intertrial intervals and during 
intershock intervals in shock threshold experi- 
ments (Lints & Harvey, 1969a; Lubar, 
Brener, Deagle, Numan, & Clemens, 1970). 
However, Kenyon and Krieckhaus (1965a) 
found no increase in activity during the inter- 
trial interval of a shuttle avoidance task in 
animals with either unilateral or bilateral 
septal lesions. Although the reason for this 
discrepancy cannot be established with cer- 
tainty at this time, it is interesting to note 
that the typical lesions of this study primarily 
destroyed the lateral septal nucleus and 
spared the medial septal nucleus. That this 
latter structure may be important in increased 
intertrial activity has been demonstrated by 
Donovick (1968) who reported that lesions 
restricted to the medial nucleus and dorsal 
portions of the diagonal band resulted in 
greater activity, whereas lesions that spared 
the anterior two-thirds of the medial nucleus 
but injured the lateral septal nucleus failed 
to increase activity. In addition, Donovick 
found that lesions of the posterior septum, 
which generally included the septo-fimbrial 
and triangular nuclei, fornix and fimbria, also 
resulted in increased intertrial activity. Both 
the anteromedial portion of the septum and 
the fornix have efferent connections with the 
hippocampus, and, as the lateral septal nuclei 
project primarily to diencephalic and mid- 
brain structures (Raisman, 1966), it appears 
that the hippocampus is directly involved in 
this form of behavior. This proposal is sup- 
ported by Green et al. (1967) who found 
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increased intertrial activity during a shuttle 
avoidance experiment with hippocampal- 
lesioned rats. Clody and Carlton (1969) have 
shown that lesions restricted to the diagonal 
band of Broca and the medial septal nucleus 
result in reduced activity as measured in a 
running wheel. Since hippocampal-lesioned 
rats either demonstrate no change in activity 
(Douglas, 1967) or an increase (Gotsick, 
1969) in a similar apparatus, it is probable 
that this behavior reflects the interaction of 
the medial septum with nonhippocampal struc- 
tures. One such structure may be the amyg- 
dala, since it is anatomically associated with 
the medial septal nucleus via the diagonal 
band of Broca (Clody & Carlton, 1969), 
The picture that emerges with respect to 
activity levels following Septal lesions in 
rats is consistent with Gotsick’s (1969) pro- 
posal that spontaneous activity is, at least 
partially, mediated throught the septum, 
Following septal damage, rats display more 
Sperm plugs than control subjects (Beach, 
1966; Clody & Carlton, 1969), although the 
Interpretation of this is not clear 
number of sperm 


due, as proposed by Thomas, Hostetter and 
Barker (1968), to a Breater degree of “corti 
calization of function” of maternal behavior 
in the rat, as compared to the mouse, Another 
aspect of social behavior that is modified by 
septal damage is an increase in interanima] 
aggression (Ahmad & Harvey, 1968; Blan- 
chard & Blanchard, 1968; Brady & Nauta 
1953; Bunnell, Bemporad, & Flesher, 1966; 


Bunnell & Smith, 1966: Sodetz & Bunnell 
1970). f 
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In a widely cited study, Lints and Harvey 
(1969a) reported that large lesions of the 
rats septum produced a significant decrease 
in jump thresholds but did not affect flinch 
thresholds. This would imply that the septal- 
lesioned animals in Lints and Harvey’s 
(1969a) study were demonstrating greater 
sensitivity to suprathreshold stimuli but were 
not exhibiting any change in their detection 
limen. This interpretation is supported by 
the recent work of Lubar et al. (1970). One 
study has been reported in which septal 
lesions did not result in changed flinch, jump, 
or vocalization thresholds (Blanchard & Fial, 
1968). The reason for this inconsistency is 
not apparent although a possible factor con- 
founding the results is that the rats had been 
observed in an inescapable shock situation 
and had been trained in a passive avoidance 
task prior to being tested for shock thresholds. 

It has been suggested that sensitivity to 
painful stimuli may be a function of serotonin 
content within particular regions of the brain 
and that the neurohumor has the role of 
attenuating the effect of aversive stimuli 
(Harvey & Lints, 1971; Lints & Harvey; 
1969a, 1969b; Lorens, Sorenson, & Harvey: 
1970; Tenen, 1967). The basis for this hy- 
Pothesis is the finding that lesions to anatomi- 
cally interrelated structures such as the medial 
forebrain bundle (Harvey & Lints, 1971; 
Lints & Harvey, 1969a), dorsal-medial teg- 
mentum (Lints & Harvey, 1969a), the a 
cumbens nuclei (Lorens et al., 1970), us 
the septum (Lints & Harvey, 1969a) all resul 
in rats demonstrating an increased sensitivitY 


f ions 
to shock and decreased brain concentration 
of serotonin, 


Dretary CHANGES 
Damage to the Septum of the rat bral? 
has produced a reliable increase in water p^ 
take (Blass & Hanson, 1970; Donovick | 
Burright, 1968; Donovick, Burright, & Git" 
telson, 196g. Hamilton, 1970; Harvey 
Hunt, 1965; Harvey, Lints, Jacobson, 
Hunt, 1965; Kasper-Pandi, Schoel, & ZY* 
man, 1969; Lorens & Kondo, 1969; Lubat, 
Schaefer, & Wells, 1969; Pizzi & Lorens, 1967; 


| 


^ 


E 


f 


—— 


aS. 


ae & Meyer, 1968; Wolfe & Lubar;* 
olfe, Lubar, & Ison, 1967). The exact ana- 
inm locus oí the effect is not known, al- 
E Be polydipsia has been related to damage 
E. oe septal region (Blass & Han- 
IRA 0; Lubar, Boyce, & Schaefer, 1968; 
m P^ al., 1969; Wolfe & Lubar, see Foot- 
E 5 Wolfe, Lubar, & Ison, 1967). How- 
hata esch and Van Dyne (1969) reported 
EUM lesions with damage to the peri- 
BE ar nucleus were associated with water 
E ap although no particular septal lo- 
E E identified, and Carey (1969) found 
p anterior and posterior septal lesions 
Ei water intake. It may be that the be- 
jii a effect of localized damage to the pos- 
3 py isa result of interrupted efferent 
ie n tis unlikely that irritative factors are 
equi iu cause of increased drinking 
erted. ablation techniques have been re- 
et d to produce the phenomenon (Lubar 
Lad 1969; Wolfe et al., 1967) and continued 
E water consumption continues several 
When 5 after surgery (Harvey & Hunt, 1965) 
à irritative effects should have dissipated. 
TOS imu pee implicated in the upset water 
dit és has been thought to be an interference 
of the : supraoptic and paraventricular nuclei 
With th ypothalamus which, in turn, interfere 
hotm e production or release of antidiuretic 
ban (ADH) (Besch & Van Dyne, 1969; 
er & Lissak, 1960; Lubar et al., 1969). 
EO the hypothalamus is essential to the 
lire regulation of water intake and be- 
a the septum is, anatomically, closely 
1 Ee d with the structure (Raisman, 1966, 
k a, 1969b), it would appear reasonable 
m as suggested by Mogenson (Mogenson, 
aughlin, Wishart, & Stevenson;* Wishart 

dj ofenson, 1970a, 1970b), the increased 
E. 8 following septal damage may arise 


3 Ape : 
Wa W. Wolfe & J. F. Lubar. The effect of medial 
Albino lesions on water and food ingestion in the 

rat. Paper presented at the meeting of the 


“ast z 1 
NJ ern Psychological Association, Atlantic City, 
+ 1965, 


4 
& 4C: J. Mogenson, R. McLaughlin, T. B. Wishart, 
bital A F. Stevenson. Effects of sodium phenobar- 
Yentram water intake of rats with lesions of the 
Kari ee hypothalamus or septum. Paper 
eric at the meeting of the Federation of 
an Societies for Experimental Biology, At- 


lina: 
"lic City, N. J., 1969. 
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from the removal of a source of inhibition 
for the lateral hypothalamus. The reports 
that electrical stimulation of the septum 
decreased water intake under ad-libitum 
(Wishart & Mogenson, 1970a) and depri- 
vation conditions (Mabry & Peeler, 1968; 
Wishart & Mogenson, 1970a) are conso- 
nant with this hypothesis. Enhanced self- 
stimulation of the lateral hypothalamus fol- 
lowing septal lesions (Lorens, 1966) and 
decreased stimulation thresholds in the lateral 
hypothalamic nucleus after damage of the 
septum (Keesey & Powley, 1968) provide 
further evidence that the lateral hypothalamus 
is inhibited by the septal region. 

Pharmacological studies have shown that 
the septal area contains a cholinergic system 
capable of regulating water intake (Fisher 
& Coury, 1962; Grossman, 1964). This sys- 
tem, however, is not localized, for cholinergic 
stimulation of a variety of limbic structures 
in the rat results in similar drinking behavior 
(Coury, 1967; Fisher, 1969; Levitt, White, 
& Sander, 1970), and cholinergic blocking 
agents, such as atropine, when applied to 
these limbic structures, prevent drinking in 
response to cholinergic stimulation of other 
parts in the system (Levitt & Fisher, 1966). 
Atropine, when applied to the septum, was 
reported by Grossman (1964) to reduce water 
consumption in both satiated and thirsty rats. 
However, Fisher (1969) did not find any 
effect of atropine on water ingestion following 
deprivation and this issue has yet to be re- 
solved. Licking responses to sucrose, a posi- 
tive incentive stimulus, were significantly 
greater in septal-lesioned rats than control 
subjects (Beatty & Schwartzbaum, 1967, 
1968a), and responses to water diluted with 
quinine, à negative incentive stimulus, were 
considerably reduced (Beatty & Schwartz- 
baum, 1967; Donovick, Burright, & Zurom- 
ski, 1970) suggesting that, as with sponta- 
neous activity (discussed later), septal injury 
results in amplification of both facilitory and 
inhibitory behavior when fluids are accepted 
or rejected. 

Food intake appears less under the in- 
fluence of the septum than liquid consumption 
(Carlson & Cole, 1970; Gurowitz & Lubar, 
1966; Zucker, 1965). A transient increase in 
food intake was observed by Pizzi and Lorens 
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(1967) and by Lorens and Kondo (1969). 
The reasons for the transitory increases are 
not clear but are probably secondary to the 
increased water intake, Electrical stimulation 
of the rats’ septum has no significant effect 
on food intake (Mabry & Peeler, 1968; 
Wishart & Mogenson, 1970a) although food 
deprivation increased lever-pressing rates for 
septal self-stimulation (Brady, Boren, Conrad, 
& Sidman, 1957; Olds, 1958). There has 
been one report of hyperphagia following 
injury of the septal region in the rat (Singh 
& Meyer, 1968) and as in hypothalamic hy- 
perphagia, if the dietary quality of the food 
is lowered (by adding powdered cellulose), 
septal-lesioned animals become aphagic rela- 
tive to the control subjects, 

Because adrenergic stimulation of the 
Septum increases food intake significantly 


(Booth, 1967; Coury, 1967; Fisher, 1969), 
while cholinergic 


appropriate level o 
hypothesis has been 


Proposed as a possible 
explanation for differ: 


ences observed between 
septal-lesioned and intact animals with re- 


Spect to water intake levels during food depri- 
vation (Wishart & ) 


glas ( 1966), 
nt, reported that rats 
down the alley faster 
an they did preopera- 
experimental animals 


at rats with moderately 
d no preoperative train- 
er than control Subjects 
n a straight alley with 
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water as reinforcement, and were less resistant 
to extinction. The acquisition data have been 
confirmed by Carey (1969), who used rats 
with posterior septal lesions, but he found 
that animals with anterior septal damage ran 
slightly faster than control subjects, Because 
of the differences in procedures in these 
Studies, comparisons and conclusions do not 
seem possible. f 
In lever-pressing tasks under continuous 
reinforcement conditions, the data are not 
much clearer. Harvey et al. (1965) did not 
find any increase in lever-pressing output, 
With water as reinforcement. However, these 
Workers maintained their animals under a 
rather severe water deprivation schedule and 
allowed their subjects only 9 minutes per 
Session under continuous reinforcement con- 
ditions. Harvey and Hunt (1965) have re- 
ported that septal-lesioned animals manifest 
a greater lever-pressing output only if the 
water deprivation regimen is not too severe 
and if each session during continuous rein- 
forcement lasts for at least 16 minutes. 
Harvey and Hunt attributed the greater lever- 
Pressing output to increased thirst, because 
preloading the septal-lesioned rats with water 
abolished the differences between the control 
and experimental subjects, An increased level 
of operant responding by septal-lesioned rats 
has also been reported by Fallon and Dono- 
vick (1970) and Lorens and Kondo (1969). 
In the latter Study, ad-libitum food consump- 
tion was also measured, with no increase 
being found in the septal-lesioned animals. 
The authors interpreted the increased operant 
responding with no corresponding ad-libitum 
food intake as indicating that septal damage 
increases the Sensitivity of rats to drive 
stimuli developed during deprivation. This 
Interpretation of the effects of septal damage 
is Consonant with the report that septal- 
ats increase bar pressing to a greater 
: an control animals when maintaine 
In a cold environment (Wakeman, Donovick; 
& Burright, 1970) and with the finding 
that rats with Septal damage respond signifi- 
cantly less im a lever-pressing task during 
extinction under water deprivation conditioni 
i tliey have acquired the response under foo 
deprivation (Fallon & Donovick, 1970). 


n 


Ay 


P 


| 


ion investigators have examined the 
Fiore septal damage under fixed-interval 
NO. E Schedules. Rats with septal 
an sE: ibit higher response rates than con- 
Ner p in lever-pressing tasks under 
1962a — conditions (Ellen & Powell, 
under food ss Harvey & Hunt, 1965), 
Schwartzh deprivation conditions (Beatty & 
1969. Poe 1968b; Lorens & Kondo, 
66) bon s, 1966; Schwartzbaum & Gay, 
(Beatty M under nondeprivation conditions 
data - Schwartzbaum, 1968b). These 
ility of the report that changes in palata- 
with the oe reinforcement do not interact 
(Pubols og effects in this situation 
Produce] s 6), indicate that the dysfunction 
intera] * by septal lesions under a fixed- 
ad y orcement schedule can be dis- 
Consumm a a considerable degree from the 
amage eod changes that follow septal 
elevation lescribed earlier. Furthermore, the 
Tats doe in response rates by septal-damaged 
ment ag = appear to be a general impair- 
EE e E ability to suppress a response, 
Drimari] e increased bar pressing occurs 
interval, near the beginning of each fixed 
the late early in training and then shifts to 
Vera] vierten of each fixed interval after 
aum TOA of training (Beatty & Schwartz- 
c me: 8b; Ellen & Powell, 1962a, 1962b; 
en int aum & Gay, 1966). The data have 
h erpreted by some as demonstrating 
disinhibig ol damage results in a specific 
ivation, ion of responses related to mo- 
Sc By significant stimuli (Beatty & 
as zbaum, 1968b; Ellen, 1966) while 
à Tesearchers have suggested that septal 
Severan results in increased response per- 
Ues ar 9n when appropriate proprioceptive 
a = prominent (McCleary, 1966). 
Severa] dition to the fixed-interval schedule, 
Orceme other patterns of intermittent rem- 
SePta] 3 have been used with animals with 
foung Camage. Ellen and Powell (1962a) 
Eu cat neither the acquisition nor the 
Wi ine: of a lever-pressing response in rats 
Beg dial septal lesions under a fixed-ratio 
those € of water reinforcement differed from 
(19 of control subjects. However, Carey 
a also used water in a fixed-ratio 
tior sen reported that rats with large an- 
Ptal lesions emitted significantly more 


Se 
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responses than control subjects during the 
acquisition of a lever-pressing response, while 
animals with large posterior septal lesions 
pressed the lever significantly fewer times 
during training. When the same animals were 
tested under a fixed-ratio food reinforcement 
regimen, none of the groups differed signifi- 
cantly from one another. The findings were 
interpreted by Carey as reflecting a combined 
dysfunction, following septal damage, of in- 
creased thirst and increased perseveration. 
As Carey’s anterior and posterior septal 
lesions result in opposite behaviors under a 
fixed-ratio water reinforcement schedule, and 
as Ellen and Powell's (1962a) rats had septal 
damage that overlapped the two regions 
lesioned by Carey, the differences between 
the studies may have an anatomical basis. 

Generally speaking, the most consistent 
picture to emerge from studies examining in- 
termittent reinforcement regimens is that 
septal damage affects responding during inter- 
val schedules to a greater extent than during 
ratio schedules. 

If reinforcement is contingent on the ani- 
mal withholding its response for a specific 
time interval, the mode of the characteristic 
frequency distribution of responses in intact 
animals is at approximately the minimum 
interresponse interval required for reinforce- 
ment. This schedule is called the differential 
reinforcement of low response rates (DRL) 
and has been used extensively to examine 
timing behavior of septal-lesioned animals. 
Ellen, Wilson, and Powell (1964) reported 
that small, medial septal lesions in rats dis- 
rupted a food-motivated, preoperatively estab- 
blished DRL performance, with the dysfunc- 
tion being manifested by a marked increase 
in emitted responses occurring after short 
interresponse intervals. The anatomical locus 
within the septum which, when lesioned, re- 
sults in an increased rate of responding during 
the DRL schedule, appears to be the ventral 
portion of the medial septal nucleus and the 
diagonal band region, under either food (Bur- 
kett & Bunnell, 1966) or water (Carey, 
1968b) reinforcement conditions. 

The impaired ability of septal-lesioned rats 
ina DRL task has been shown by Caplan and 
Stamm (1967) to depend, in part, on the 
training procedures used. The frequency dis- 
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tribution of interresponse times of the animals 
with septal damage does not differ from that 
of the control subjects if the DRL temporal 
contingency is lengthened in gradual, discrete 
steps. This finding may account for the 
failure of Harvey and Hunt (1965) to detect 
any impairment in performance of septal- 
lesioned animals in a DRL task in which 
the required interresponse interval was grad- 
ually increased, 

It is unlikely that the disruption of per- 
formance on a DRL task by septal-lesioned 
rats can be attributed to an increase in ap- 
petitive behavior, since lever pressing for 
water on a DRL schedule and water intake 
can be independently increased by discrete 
septal lesions (Carey, 1967b). Furthermore, 
Carey (1967c) has shown that the distribu- 
tion of interresponse times of intact, water- 
deprived rats on a DRL Schedule is markedly 
different from that generated by septal- 
lesioned rats, It is also unlikely that the defi- 
cit in DRL performance is a symptom of 
impaired motor inhibition or of an impaired 
timing mechanism as the increase in respond- 
ing primarily occurs early in the interrein- 
forcement (Ellen et al, 1964; 

1968). In addition, septal- 
€ been shown to be capable 
an easy (short interresponse 
ask (Caplan, 1970; 

Thomas et al., 


of learning both 
interval) DRL t 
& Stamm, 1967; 


r € xperimental and 
control subjects in the easy DRL task was 
quite similar, alt tal-lesioned rats 


bar presses, How- 
, these responses occurred during the 


early portion of the interreinforcement in- 
terval and therefore had a minimal effect 
in delaying the reinforcement, In Caplan's 
(1970) study, reinforcement was occasionally 
withheld following a correctly timed response, 


In such an instance, the septal-lesioned rats 
Increased their r 


d frustration 
1962). This report com- 
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plements the findings of Simmons (Thomas k 
al., 1968) that septal-lesioned rats ra a 
emit, in an easy DRL situation, more sl ae 
latency responses relative to control pe 1 
after a nonreinforced response but not a * 
a reinforced response. It may be notewort y 
that the hippocampal rhythm present in 
sponse to frustrative nonreward has the lowe à 
threshold for septal driving of all hippocampa 
theta activity (Gray & Ball, 1970). 1 
On a DRL schedule, an animal must € 
on response-produced proprioceptive -—— 
to determine whether or not an anon 
duration has elapsed since the last wx 
Ellen and Powell (1966) found that if HE 
trical stimulation of the septum was used E 
indicate the end of the required Interes e 
interval, rats learned a DRL task em 
readily. Subsequent to that study, Ellen 
Butter (1969) reported that emerge 
rats could perform a DRL task if the B 
the interreinforcement period was signale ab 
a light. The ability of septal-lesioned we 
to perform the DRL task in these two stu F 
was attributed to the exteroceptive cues A 
brain stimulation and light which could Ber 
as discriminative cues for bar pressing. s 
the more typical DRL task, because m 
are no exteroceptive stimuli present to pa 
the end of the delay, only response-produc 5 
feedback stimuli are available; septal qu 
is thought to impair the ability to use P 
prioceptive stimuli as discriminative cues. 


LEARNING 


Septum dysfunction has been ee of 
have differential effects in a wide variety, o 
discrimination problems. The establishme? er 
a position habit in rats is not disrupted ei clei 
by stimulation of the lateral septal P rion 

asper, 1965) and the anteromedial es 
of the septum (Donovick & Schwartzba" jl- 
1966), or by extensive septal lesions (Heri 
ton, 1970; Hamilton, Kelsey, & Gross?" or 
1970; Schwartzbaum & Donovick, 1968); -3 
by smaller lesions damaging the medial 685 
lateral nuclei selectively (Donovick, "^ ie 
Hamilton et al., 1970). The ability to ED 
? position habit also remains unimpal Mic 
cats with dorsal septal lesions (Zucker era” 
Cleary, 1964). The reversal of a prm 1 
ively acquired position habit, howe¥ 
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Migupted in rats by stimulation of either the 
RM (Kasper, 1965) or medial septal nuclei 
i onovick & Schwartzbaum, 1966) and by 
ae that cause extensive septal damage 
natin, 1970; Hamilton et al., 1970; 
agree & Donovick, 1968). Rats with 
inm t at spared most of the medial septal 
Bel S were less deficient in the position re- 
ima qn than animals with these nuclei 
fin, (Hamilton et al., 1970). Rats with 
thie ins damage to the lateral nucleus were 
iater iate to control subjects and rats with 
e. 1 : damage on the reversal task (Hamil- 
poss o: In cats, the ability to reverse a 
Mom € was impaired by dorsal septal 
to leap) when they were required 
diferenc a second reversal, there were no 
itn ces between the experimental and con- 
dere oups (Zucker & McCleary, 1964). The 
tice de of lesion effects with repeated prac- 
a a position reversal task has also been 
D in rats with medial septal damage 
Onovick, 1968). 

Erud dysfunction affects neither the ac- 
task lon of a simultaneous discrimination 
1966; Li rats (Donovick & Schwartzbaum, 
Jada & Lukaszewska, 1966; Schwartz- 
er Eu ib, 1968; Schwartzbaum, Kel- 
uck pieth, & Thompson, 1964) and cats 
iscri er, 1965), nor the reversal of such a 
oo in rats (Donovick & Schwartz- 
1968) 1966; Schwartzbaum & Donovick, 
loin and cats (Zucker, 1965) and mice 
al, ae & Brown, 1970). Schwartzbaum et 
acqui 264) found that even though the total 
P eae Scores were similar for septal- 
(mg: and control rats In à simultaneous 
bre, ifion task, there was an increase 1n 
fenis ve errors in the early postoperative 
reing ns with the level of responding to the 
Eu stimulus not changing but the 
of t er of responses during the presentation 
lon © nonreinforced tone and during extinc- 
With TM These results are consistent 
esiong e view described earlier that septal 
effect. may result in an enhanced frustration 
T ow of alternation tasks have been 
arge | examine the effects of septal lesions. 
to Het o in the rat have been reported 
tion Phd the acquisition of a spatial alterna- 
(Schwartzbaum & Donovick, 1968) 
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and subsequent work (Donovick, 1968) has 
confirmed an earlier finding (Thompson & 
Langer, 1963) that destruction of the medial 
septal nucleus may be responsible for the 
dysfunction. Stimulation of the medial septal 
nuclei and the diagonal band system did not 
impair the acquisition of a spatial alternation 
task (Schwartzbaum & Donovick, 1968). In 
mice, destruction of the septal region was 
found to enhance the learning of a spatial 
alternation problem (Carlson & Cole, 1970). 
In monkeys, lesions of the medial and lateral 
septal nuclei did not impair the retention of a 
preoperatively established delayed alternation 
problem (Butters & Rosvald, 1968). This 
study may be confounded as several other 
problems were interposed between surgery 
and postoperative testing on the delayed al- 
ternation task. In a nonspatial alternation 
task, in which reinforcement was given on 
alternate trials for running down a straight 
alley, septal-lesioned rats did not develop the 
normal alternation in running speeds (Thomas 
et al., 1968). The difficulty septal-lesioned 
animals have in this task and in the reversal 
of a postoperatively established position habit 
contrasts with the lack of difficulty such ani- 
mals have in simultaneous discrimination re- 
versals. This disparity is in accord with the 
hypothesis that perseveration (or heightened 
frustration effect) may be due to septal 
damage resulting in an inability to modify 
responses to postoperatively acquired pro- 
prioceptive cues (Ellen & Butter, 1969; 
McCleary, 1966). One study that appears to 
contradict this proposal is the report of 
Dalland (1970) that, in a T maze in which 
the start-stem portion could be rotated 180 
degrees, septal-lesioned rats, on the second 
trial, perseverated toward the stimuli in the 
maze arm rather than persisting in making 
the same bodily response turn. It is possible, 
however, that one trial in the maze was not 
sufficient to develop a proprioceptive tend- 
ency, and what was being observed was the 
heightened exploratory tendency discussed 
previously in this review. 

There have been surprisingly few studies 
examining the effects of septal damage in 
mazes. In a study that supports the proprio- 
ceptive hypothesis mentioned above, septal- 
lesioned rats acquired a food-reinforced kin- 
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esthetic discrimination, but were impaired in 
the subsequent reversal problem (Gittelson & 
Donovick, 1968). In a more complex maze 
(Lashley Type III), septal lesions were re- 
ported to result in slightly more errors only 
in those subjects who displayed septal hy- 
perirritability (Thomas et al, 1959). The 
authors concluded that the minor disruptive 
effect of septal damage was attributable to 
an increase in persistent exploratory behav- 
ior. Carey (1968a) found that large lesions 
of the rat’s septum resulted in an almost 
complete retention loss of a preoperatively 
trained multiple-maze habit. The lack of any 
savings was not correlated with emotionality 
and was attributed by Carey to an impair- 
ment in memory, 

Studies examining the effects of septal 
damage on the acquisition of a one-way avoid- 
ance task are quite varied in their results, 
Some authors have re 
(Kenyon & Krieckhaus, 1965b; McNew & 
"Thompson, 1966; Vanderwolf, 1964); others 


have found no change (Dalby, 1970; Hamil- 
ton, 1969; Lubar, 1 


1964); and still oth 
ing (Zucker, 1965 


Proposed that deficits in one-way tasks by 


attributable to 
between succes. 


atively acquired 
fter septal lesions 
Procedure is used 
(McCleary, Jones, & Ursin, 1965). Septal- 


r from control ani- 


$0 as to include a ts 
à 0 nove 
stimulus, © a novel conditioned 


has been 
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1965) and in cats receiving anticholinergic 
stimulation (Hamilton, McCleary, & Gross- 
man, 1968). Hamilton (1969), however, 
failed to find any difference between cats 
with small septal lesions and control animals 
in a similar extinction situation. : 
The faster acquisition of a two-way avoid- 
ance response by septal-lesioned rats, first 
reported by King (1958), has been found 
by many workers (Donovick, 1968; Garber 
& Simmons, 1968; Green et al., 1967; Green 
& Schwartzbaum, 1968; Hamilton, 1969, 
1970; Kasper-Pandi et al., 1969; Kenyon & 
Krieckhaus, 1965a; Krieckhaus, Simmons, 
Thomas, & Kenyon, 1964; Meyer, Johnson, 
& Vaughn, 1970; Novick & Pihl, 1969; 
Schwartzbaum et al, 1967; Trafton, 1967; 
Usher & Lamble, 1969; Van Hoesen et al. 
1969). The same phenomenon has been re- 
ported for mice (Carlson, 1970) and for 
cats (Fox, Kimble, & Lickey, 1964; MC 
Cleary, 1961). Injections of cholinergic 
blocking agents in the septum of cats dupli 
cated the effect of septal lesions in this m. 
(Hamilton & Grossman, 1969), and also inr 
Proved performance of a previously acquire 
avoidance response (Grossman, 1964). 
study by Moore (1964) was inconsistent with 
this latter finding; he reported that lesions 
of the cat’s posterior septum resulted in 10- 
Paired retention of a preoperatively learne 
avoidance response, Although the enhance 
learning is a consistent finding, with only 
three contrary reports (Dalby, 1970; L4 
Vaque, 1966; Kasper-Pandi et al., 1969); 
there is little agreement on the interpretation 
of the effects of septal damage in this e 
It is unlikely that, as proposed by en. 
(1958), the facilitated two-way learning d 
be attributed to hyperemotionality, becats 
several authors have found that increas?” 
irritability can be disassociated from the Ei 
Pe acquisition of the avoidance respos? 
(Krieckhaus et al., 1964; Schwartzbaum et 
al, 1967; Trafton, 1967). An alternative | 
pothesis for the enhanced learning is the 
Septal damage reduces freezing responses uM 
tendency to crouch), and so, in the tuo 
avoidance problem, the conflict between el 
tendency to flee from the shock compart ae 
and the tendency to not enter a previ si 
shocked area (ie, to freeze) is more €? 


Tesolved in the lesioned animals (Donovick, 
ks Garber & Simmons, 1968; Kenyon & 
Pus 1965a; Krieckhaus et al., 1964; 
M baun et al., 1967). This interpreta- 
Rin, supported by the report of Garber and 
trol E. (1968) that, in comparison to con- 
Bier Jects, the septal-lesioned rats were 
an m in escaping from the low-shock to 
jj oM "shock side of a shuttle box but were 
aan in performing the response in the 
A ES direction when the conflict was at 
vu Es Furthermore, the investigators 
Nm. iled to find more rapid acquisition fol- 
E pal damage used either a very low 
rie i (Kasper-Pandi et al., 1969; La- 
intermit 66) or a very brief shock presented 
terval faite with a long shock-shock in- 
Ng alby, 1970). Some results, however, 
Pothesi support the decreased freezing hy- 
m s. The facilitating effect of septal 
Ed ji. found to be independent of shock 
i, rats were trained under either 
jm Ock or low-shock conditions (Schwartz- 
althou al., 1967; Thomas et al., 1968), 
evel E in neither study was the low-shock 
imm S low as the one used by Garber and 
ons (1968), Kasper-Pandi et al. (1969), 
‘aang (1966). Data that also appear 
clude b ent with the freezing hypothesis in- 
Pa oth the Meyer et al. (1970) finding 
ts m enhanced learning by septal-lesioned 
htert i not entirely attributable to increased 
Ous Sis „responding, and the reports of vari- 
With Per RUD studies in which rats 
Borm, Plal. damage learned the task in a 
Vick, & ashion (Fried, 1969; Gittelson, Dono- 
Carlier  Burright, 1969). Further, as discussed 
ae = this report, and as McCleary (1966) 
Sponse icated, perseveration of approach re- 
à variet in septal-lesioned animals occurs in 
does p Y of tasks where the freezing response 
9t normally occur. 
been Somewhat more general hypothesis has 
He Proposed by McCleary (1961, 1966). 
data E interpreted the two-way avoidance 
S. E other behavioral results discussed 
Septa] En indicating that one consequence of 
However age is a lack of response inhibition. 
Studies r, It is apparent from many of the 
Bio, p aa dered in this review that dis- 
injury [^ not an inevitable consequence 
O the septum. Several authors 
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(Gerbrandt, 1965; Hamilton, 1970; Mc- 
Cleary, 1966) have theorized that the loss 
of response suppression results in a release 
of those behaviors that are highest in habit 
strength for a particular situation, thereby 
preventing new, and possibly more appropri- 
ate, responses from becoming "stabilized" 
(Gerbrandt, 1965). This view is consistent 
with the increased resistance to extinction of 
a two-way conditioned avoidance response 
found in septal-lesioned animals (Hamilton, 
1970; Kasper-Pandi et al., 1969; LaVaque, 
1966; Van Hoesen et al., 1969), and is con- 
sidered further in the review of the passive 
avoidance literature. 

No particular anatomical region within the 
septum has been associated with facilitated 
learning of the two-way avoidance problem 
(Donovick, 1968). Unilateral lesions (Green 
& Schwartzbaum, 1968; Hamilton, 1970; 
Hamilton et al., 1970; Kenyon & Krieckhaus, 
1965a), unilateral stimulation (Gardner & 
Malmo, 1969; Goldstein, 1966a), and small 
lesions (Kenyon & Krieckhaus, 1965a) pro- 
duce effects at least as large as those found 
after bilateral lesions. 

A variation of the two-way active avoidance 
situation is the Sidman avoidance task (Sid- 
man, 1953). In this paradigm a subject re- 
ceives a shock if its response, usually moving 
from one compartment to another in a shuttle 
box, is withheld longer than a time interval 
determined by the experimenter. The most 
efficient method of responding is for the sub- 
ject to withhold his response until just prior 
to the end of the intershock interval. Septal- 
lesioned rats learned a Sidman schedule more 
rapidly than controls and also performed at 
a closer to optimal level (Sodetz, 1970). This 
finding provides additional support to the 
hypothesis that response disinhibition is not 
an inevitable consequence of septal damage. 

A iew studies have investigated the be- 
havior of septal-lesioned animals in active 
avoidance tasks without using various types 
of shuttling responses as dependent measures. 
Cats with septal lesions (Hamilton, 1969) or 
with cholinergic blocking agents injected into 
the septum (Hamilton & Grossman, 1969) did 
not readily learn to jump onto a shelf to 
avoid shock, although short-latency escape re- 


sponses quickly developed. These results were 
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interpreted as being consistent with the hy- 
pothesis, mentioned earlier, that effects of 
septal damage in active avoidance situations 
are dependent upon whether the appropriate 
avoidance response is high on the response 
hierarchy. 

Nielson et al. (1965) used an avoidance 
task in which shock could be terminated by 
pressing the correct lever in one of the arms 
of a T maze. The arm selected as the in- 
correct choice was that chosen Spontaneously 
by rats on the first. trial. Septal-lesioned ani- 
mals were deficient in acquiring this avoidance 
response. McCleary (1966) has suggested that 
this deficit may be considered as an example 
of response perseveration, manifested by im- 
paired ability to reverse an original position 
habit. 

As in the one-way shuttle avoidance task 
(McCleary et al, 1965) preoperatively ac- 
quired active avoidance responses are im- 
paired following septal damage. The retention 
of presurgically established responses of bar 
pressing to escape noise (Tracy & Harrison, 


1956) and of clinging to a wall to escape 
Shock (Rich 1965) was not 


found in septal-lesioned rats, Both of these 


nt of McCleary 
et al. (1965), are characterized by the fact 


One of the first ex 
performed with septal- 


e fo task usually consists of 
establishing a stable, positively reinforced 


lever-pressing response and then presenting 
a conditioned stimulus for a specified interval, 
followed by a foot shock. After a few such 
pairings, a reduction in the number of lever 
presses occurs during th 


lus. This reduction, the CER, is thought to 
represent “ 


pation of a 
Brady, 1951). 
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established. Impairments in septal-lesioned 
rats have been reported by Trafton (1967) 
who tested the animals 10 days after surgery 
using a high-shock level, and by Harvey, 
Jacobson, and Hunt (1961) and Harvey et 
al. (1965), using a low-shock level, when 
training began more than 3 months after 
surgery. No deficits in acquisition have been 
found by Brady and Nauta (1953) with a 
high-shock level and with training beginning 
3 days after surgery, by Harvey et al. (1965) 
who used a high-shock level either 48 days 
or 184 days after surgery, and by Harvey 
et al. (1961), who used a high- or low-shock 
level 48 days after surgery. Septal self- 
stimulation impairs the development of a 
CER and also interferes with a previously 
established CER to a water-reinforced habit 
(Brady & Conrad, 1960). As noncontingent 
rewarding septal stimulation also eder 
with the suppression of a eel gana 
lever press (Goldstein, 1966b), it woul 
appear that the disruption of the CER is not 
due to an incentive mechanism, : 
The retention of a preoperatively acquired 
CER is impaired following septal lesions, and 
the impairment appears to be independent of 
Shock level or time of testing (Brady & 
Nauta, 1953, 1955; Harvey et al., 1961; 
Harvey et al., 1965). 
, Another type of response suppression para- 
digm extensively used to study septal-lesioned 
animals is that in which subjects are punished 
for making a particular response. The ability 
to learn this passive avoidance task has been 
found, in many studies, to be impaired follow- 
ing septal dysfunction (Fox et al, 1964; 
Fried, 1969, 1970, 1971; Gurowitz & Lubat, 
1966; Hamilton, 1970; Hamilton et al., 1970; 
Hamilton, McCleary, & Grossman, 1968; 
arvey et al, 1965; Kaada, Rasmussen; 
Kviem, 1962; Kasper, 1964; Kasper 
Pandi et al, 1969; Lubar, 1964; McCleary, 


1961; McCleary et al, 1965; McGowan, 


arcia, Ervin, & Schwartz, 1969; McNew E 
Thompson, 19 


66; Middaugh & Lubar, 19793 
Schwartzbaum & Spieth, 1964; Slotnick g 
Brown, 1970; Slotnick & Jarvik, n 

homas et al., 1968; Ursin, Linck, & s 
Cleary, 1969; Van Hoesen et al., Ds 
Wishart & Mogenson, 1970c; Zucker, e 
Zucker & McCleary, 1964), However, m 
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E iem reported that, under certain 
ance is ances; passive avoidance perform- 
awe M retarded in septal-lesioned ani- 
i leant variable that appears important 
Es viti whether or not impaired pas- 
strength o performance occurs is the 
In ems thè response to be suppressed. 
hibited ions in which the response to be 
septal-lesi was not previously reinforced, 
trol read, rats did not differ from con- 
voted in postshock passive avoidance 
1970: "vh & Fial, 1968; Middaugh & Lubar, 
habit * inocur & Mills, 1969). When the 
Was «ex es of a to-be-suppressed response 
the oo manipulated by varying 
the passi er of prepunishment training trials, 
subjects ve avoidance deficit in septal-lesioned 
number was positively correlated with the 
Tube, Es preshock trials (Middaugh & 
md à 70; Schwartzbaum & Spieth, 1964). 
men eed are consistent with the hypothesis 
suppres ed above that the loss of response 
lors € results in the release of behav- 
Gerbr. at have been previously stabilized 
Dites, Ls 1965). An extension to this hy- 
(1969 a as been recently proposed. Fried 
Avoidanc 970, 1971) has observed passive 
only rs deficits in septal-lesioned animals 
Drecede, ta postoperative approach training 
ing did the shock trials. Preoperative train- 
Derseve not result in postoperative approach 
Was V pm except when approach training 
dicated piven: after surgery. The results in- 
e beh that in passive avoidance situations 
Pende: avior of septal-lesioned rats is inde- 
Present. of the high habit strength responses 
e a prior to surgery but is dependent upon 
ery Lore responses developed after sur- 
Citeq his is consistent with the previously 
die ve avoidance studies which fonnd 
esions be. in all of those reports, septal 
Abproach t made prior to various types o 
€ re training. It is also consonant with 
Buc (Carey, 1967a) that resistance to 
nimale i was increased in septal-lesioned 
Bery int. a response was acquired after sur- 
© sur decreased if it was acquired prior 
Much ore On the basis of these results and 
Pothesi, the data reviewed above, it is hy- 
vious ed that, as Zucker (1965) had pre- 
d Suggested, one of the effects of septal 
ge is to increase to a greater than 
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normal degree the response habit that follows 
an actual or expected reinforcement. 

As well as the strength of the approach 
response in a passive avoidance conflict, the 
intensity and the type of the aversive stimulus 
have been found to be important variables, 
although the results of the various studies are 
not consistent. Harvey et al. (1965) found 
significant passive avoidance deficits in a 
lever-pressing task only when low shocks 
were used, whereas Schwartzbaum and Spieth 
(1964), using the same task and the same 
strain of rats, found that the differences be- 
tween septal-lesioned and control animals in- 
creased with increasing shock. Thomas et al. 
(1968), using a running response, reported 
that there was a rather restricted range of 
shock levels that could be used to differentiate 
septal-lesioned and control rats, and that the 
shock level interacted with the strain of rat 
being used. Several studies suggest that the 
type of aversive stimulus used may be an 
important variable. McGowan et al. (1969) 
reported that the pairing of flavored water 
with nausea-producing X-ray exposure did 
not result in a passive avoidance deficit 
in septal-lesioned rats, and Gittelson et al. 
(1969) found that when quinine was used 
as an aversive stimulus, septal-lesioned ani- 
mals were facilitated in the acquisition of a 
passive avoidance problem. 

Low-level septal stimulation facilitated an 
escape reaction to peripheral foot shock but, 
when the aversive stimulus was central stimu- 
lation of the dorsomedial tegmentum, septal 
stimulation either inhibited or facilitated 
escape behavior, depending upon whether the 
septal stimulation, at higher intensities, was 
negative or positively reinforcing, respectively 
(Gardner & Malmo, 1969; Routtenberg & 
Olds, 1963). It was suggested that the dif- 


ferential interaction of septal stimulation an 
central or peripheral aversive stimulation was 
due to "action systems" (Melzack & Wall, 
1965) being triggered in different ways as 
varied anatomical pathways were utilized 
(Gardner & Malmo, 1969). This theorizing 
be applicable to the studies of 


may also a 
1. (1969) and Gittelson et al. 


McGowan et a 
(1969). f 1 
have specified anatomi- 


Few investigators 
cally the neural structures within the septum 
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which, when damaged, result in passive avoid- 
ance deficits. Hamilton et al. (1970) found 
that lateral septal-lesioned rats were more 
impaired in a passive avoidance task than 
rats with medial septal lesions, and similar 


results have been reported by Kasper (1964) 
with stimulating techniques. 


CONCLUSIONS 


It is apparent that the septal area is in- 
volved in several fundamental and dissociable 
aspects of behavior. The varied effects of 
septal dysfunction are probably due to the 
multiple anatomical connections the septum 
= has with subcortical regions, particularly the 

hypothalamus and hippocampus. Discrete 
lesion and stimulating techniques have shown 
that the septum cannot be considered equipo- 
tential in its contr 
of behavior, and, therefore, in those studies in 
which extensive sep 
the resulting 
combination 
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tasks as position reversals, 
crimination reversals, and va 
of reinforcement, The evidence 


successive dis- 
rious schedules 
from a number 


damage to the 
Schwartzbaum, 1968b; Lash, 1964) or the 


al septal 
connections 
a and dorsal 
; it is likely 
dysfunction is 
campal system, 
to septal dys- 


nucleus has efferent and afferent 
to the hippocampus via the fimbri 
fornix (Raisman, 19692, 1969b) 
that this aspect of septal 
mediated via the septal-hippo 
A second behavior related 
function but not associated with the one 
described above is an increased aversion to 


unpalatable solutions (Donovick et al., 1970; 
Gittelson et al., 


the anterior Portion of the se 
result in this motivati 

et al., 1970), where 
Septum (Donovick e 


and posterior septal nuclei (Donovick et E 
1970), and the habenular nucleus ea. 
Burright, Kaplan, & Rosenstreich, 1969) do 
increase rejection of quinine. One might inter 
that this aspect of behavior is mediated ie 
efferents originating in the lateral septum E. 
septofimbrial nucleus and projecting via the 
stria medullaris to the habenular nucleus 
(Nauta, 1960; Raisman, 1966). ; 
The septum also plays a role in the regula- 
tion of water and, possibly, other palatable 
fluids as an increase in intake follows septal 
damage or cholinergic stimulation. This be- 
havior is not related to the behaviors pre- 
viously described (Beatty & Schwartzbaum, 
19682; Carey, 1967b; Donovick et al., 1960). 
The specific anatomical loci within the septum 
mediating this change have not been deter- 
mined, although it is likely that the effect is 
due to inhibition of the lateral hypothalamus 
by portions of the septum, i 
One of the most widely attributed roles o 
the septum is that of functioning in a re- 
Sponse-suppression system (McCleary, 1966). 
On the basis of a number of studies considered 
in this review, a more specific hypothesis 
Seems possible. It is proposed that the septum 
is involved in dampening the habit strength 
of responses developed during motivating sit- 
uations, thereby allowing new responses to 
become established, Animals with septal dam- 
age overrespond to Motivating stimuli in à 
variety of Situations, increase their rate of 
operant responding if positive reinforcement 
is received Or expected, and are impaired 
in their ability to suppress responses that 
have been positively reinforced in the past. 
As others have indicated, it is apparent that, 
following septal damage, the loss of inhibition 
resulting in a release of stabilized responses 
is operating at a rather complex level (Ellen, 
1965; Gerbrandt, 1965; McCleary, 1966; 
Ursin et al, 1969), That is, the response- 
Suppressing System, of which the septum 15 
hypothesized to be Part, is not operating at 
the level of individual muscle tonicity, but 
rather at the higher level of complex, Of- 
ganized, goal-directed responses, Although the 
anatomical locus of the behavior cannot be 
identified at this time, it is reasonable tO 
assume that Septal nuclei and fibers that are 
involved include ones that are functionally 


| EEE ee 


a — with the hippocampus, as dam- 
E E. b preis afferents from the septum 
est hee hippocampus itself results in dif- 
M e avioral dysfunctions than damage 
M septal region when tested in particular 
Fried der cd tasks (Donovick, 1968; 
ian s a 1970, 1971; Fried & Goddard, 
1960) cCleary, 1966; Van Hoesen et al., 
E dus MEM particular reinforcement 
19625). en, 1966; Ellen & Powell, 


A REFERENCES 
GO . S., & Harvey, J. A. Long-term effects of 
elicited A and social experience of shock- 
and Ph 1g ine in rats. Journal of Comparative 

Auser, R q ogical Psychology, 1968, 66, 596-602. 
nonconti, The role of frustrative nonreward in 
Bom. voce reward situations. Psychological 
Me 1959, 55, 200-119. i 
ee . Frustrative nonreward in partial rein- 
eto: ent and discrimination learning: Some recent 

Pond and a theoretical extension. Psychological 
Nu 1962, 69, 306328: 
E E. R. A. Appetitively motivated general 
Bohas in rats with limbic lesions. Physiology and 
Bie our, 1910, 5, 185-161. 
Silence.. A. Sexual behavior in the male rat. 

Beg, AEG 153, 1769 W70. 

OR W., & SCHWARTZBAUM, J. S. Enhanced 
Septal tes to quinine and saccharine following 
8 sions in the rat. Psychonomic Science, 1967, 

Bra A, 
matory; W., & SCHWARTZBAUM, J. S. Consum- 
sions i ehavior for sucrose following septal le- 
hy stole the rat. Journal of Comparative and 

Bearpy eea} Psychology, 1968, 65, 93-102. (a) 
onalik - W., & ScHWARTZBAUM, J. S. Com- 
ollowi Y and specificity of behavioral ‘dysfunctions 
Bina septal and hippocampal lesions in rats. 
cholo of Comparative and Physiological Psy- 

Eh. m Das 06, 0-09 (b) 
and size F., & Van DYNE, G- 
Sul of septal lesion on consumm; 
1969 4. in the rat. Physiology and B 

> f, 953-958. 


L, 
B \CHARD, R " 
hone ok J., & BLANCHARD, 


bar, 
(ae 


C. Effects of Jocus 
atory be- 
ehaviour, 


D. C. Limbic 
al of Com- 
1968, 66, 


LA; . 
lio Ano, R. J., & Frat, R. A. 
n: passive avoidance and reactivity to 
Ry Chol, ournal of Comparative and Physiologica! 
Lass. p 289s 1968, 66, 606-612. 
the A & Hanson, D. G. Primary hyperdipsia 
t Ompa ae following septal lesions. Journal of 
0, 8» c4 A Gnd Physiological Psychology, 1970, 


SEPTUM AND BEHAVIOR 


305 


Bray, J. V., Boren, J. J., Conran, D. G, & Sips, 
M. The effect of food and water deprivation upon 
intracranial self-stimulation. Journal of Compara- 
Ee and Physiological Psychology, 1957, 50, 134- 

Ol. 

Brapy, J. V., & Conran, D. G. Some effects of limbic 
system self-stimulation upon conditioned emotional 
behavior. Journal of Comparative and Physiologi- 
cal Psychology, 1960, 53, 128-137. 

Brany, J. V., & NAUTA, W. J. H. Subcortical mecha- 
nisms in emotional behavior: Affective changes 
following septal forebrain lesions in the albino rat. 
Journal of Comparative and Physiological Psy- 
chology, 1953, 46, 339-346. 

Brapy, J. V., & NAUTA, W. J. H. Subcortical mecha- 
nisms in emotional behavior: The duration of 
affective changes following septal and habenular 
lesions in the albino rat. Journal of Comparative 
and Physiological Psychology, 1955, 48, 412-420. 

Bunnett, B. N., BeMronap, N. J., & Fresuer, C. F. 
Septal forebrain lesions and social dominance be- 
havior in the hooded rat. Psychonomic Science, 
1966, 6, 207-208. 

Bunnett, B. N., & SMITH, 
aggressiveness in the cotton rat. 
Science, 1966, 6, 443-444. 

Burkett, E. E, & BUNNELL, B. N. Septal lesions 
and the retention of DRL performance in the rat. 
Journal of Comparative and Physiological Psy- 
chology, 1966, 62, 468-471. 


V., & ROSVALD, H. E, Effect of septal lesions 


Butters, N. 
on resistance to extinction and delayed alternation 


in monkeys. Journal of Comparative and Physio- 
logical Psychology, 1968, 66, 389-395. 

Carran, M. Effects of withheld reinforcement on 
timing behavior of rats with limbic lesions. Journal 
of Comparative and Physiological Psychology, 
1970, 71, 119-135. 

Carran, M., & STAMM, J. DRL acquisition in rats 
with septal lesions. Psychonomic Science, 1967, 8, 
5-6. 

Carey, R. J. A retentio: 
tions in the rat. Psy 
307-308. (a) 

Carey, R. J. Indepen 
tions on water intake 
Psychonomic Science, 1967, 8, 3-4. (b) 

Carey, R. J. Contrasting effects of increased thirst 
and septal ablations on DRL responding in rats. 
Physiology and Behaviour, 1967, 2, 287-290. (c) 

Carey, R. J. Impairment of maze retention resulting 
from septal injury. Physiology and Behaviour, 
1968, 3, 495-497. (a) m. 

Carey, R. J. A further localization of inhibitory 
deficits resulting from septal ablation. Physiology 
and Behaviour, 1968, 3, 645-649. (b) 

Carey, R. J. Contrasting effects of anterior and 
posterior septal injury on thirst motivated be- 
haviour. Physiology and Behaviour, 1969, 4, 759- 


764. 


CARLSON, E 
mice with lim 


and Physiologic 


M. Septal lesions and 
Psychonomic 


n loss following septal abla- 
chonomic Science, 1967, 7, 


dence of effects of septal abla- 
and response inhibition. 


N. R. Two-way avoidance behavior of 
bic lesions. Journal of Comparative 
al Psychology, 1970, 70, 73-18. 


306 


Cartson, N. R, & Core, J. R. Enhanced alternation 
performance following septal lesions in mice. Jour- 
nal of Comparative and Physiological Psychol- 
ogy, 1970, 73, 157-161. 

Cartson, N. R, & THowas, G. J. Maternal be- 
havior of mice with limbic lesions. Journal of 
Comparative and Physiological Psychology, 1968, 
66, 731-737. B 

Crony, D. E, & Cartron, P. L. Behavioral effects 
of lesions of the medial septum of rats. Journal 
of Comparative and Physiological Psychology, 
1969, 67, 344-351. 

Comas, C. D., Meyer, P. M, & Mever, D. R. 
Open-field activity and exploration in rats with 
septal and amygdaloid lesions. Brain Research, 
1967, 5, 469-476. 


Coury, J. N. Neural correlates of food and water 
intake in the rat. Science, 1967, 156, 1763-1765. 

Darey, D. A. Effect of septal lesions in the acquisi- 
tion of two types of active avoidance behavior in 
rats. Journal of Comparative and Physiological 
Psychology, 1970, 73, 278-283. 

Darnawp, T. Response and stimulus perseveration 
In rats with septal and dorsal hippocampal lesions. 
Journal of Comparative and Physiological Psy- 
chology, 1970, 71, 114-118. 

Donovicx, P. J. Effects of localized septal lesions 
on hippocampal! EEG activity and behavior in 
rats. Journal of Comparative and Physiological 
Psychology, 1968, 66, 569-578. 

Doxovicx, P. d & Burricut, R. G. Water con- 
‘sumption of rats with septal lesions following two 
days of water deprivation, Physiology and Be- 
haviour, 1968, 3, 285-288. 

Dowovicx, P. Fe Burricut, R, G, & GITTELSON, 
P. L. The effects of septal lesions on saccharine 
choice as a function of water deprivation. Physi- 
ology and Behaviour, 1968, 3, 677-681. 

Donovicx, P. D, Burricur, R. G, KAPLAN, J, & 
ROSENSTREICH, N. Habenular lesions, water con- 
sumption and palatability of fluids 
Physiology and B 


Doxovicx, P. J., Burr 


Psychology, 1970, 71, 376-383. 
Donovicx, P. 


low-level stimulation of the septal area on two 


reversal in the rat, Psy- 
chonomic Science, 1966, 6, 3-4, 


Donovicx, P. J, & Wakeman, K. A. Open-field 
luminance and "septal hyper-emotionality Ani- 
mal Behaviour, 1969, 17, 186-190. 

Dovctas, R. J. The hippocampus and behavior, 
Psychological Bulletin, 1967, 67, 416-442, 

Dovcras, R, T, & Rapnetson, A. C. Septal lesions 
and activity, Journal of Comparative and Physi- 
ological Psychology, 1966, 62, 465-467. 

ELLEN, P. Some Conceptual issues in the analysis of 
limbic lesions, Ammon’s Horn., 1966, 1, 27-41. 

ELLEN, P, & Burrer, J. External cue control of 
DRL performance in rats with septal lesions. 
Physiology and Behaviour, 1969, 4, 1-6. 


P. A. FRIED 


Eten, P, & Powert, E. W. Effects of ae 
sions on behavior generated by positive S i) 
ment. Experimental Neurology, 1962, y" aaen 

Eten, P., & Powrrr, E. W. Temporal Sa arse 
tion in rats with HM QU à 

7 », 1962, 6, 538-547. e". 

vites iet UN E. W. Differential condition: 
ing E septum and hippocampus. Experi 

Neurology, 1966, 16, 162-171. -—3 

ELLEN, P. Wirsow, A., & PowELL, E. Sepu ii 
tion and timing behavior in the rat. Expe 
Neurology, 1964, 10, 120-132. of 

exam: E. & Lissax, K. The role of the ane 
cephalon, diencephalon, and archicortex LA. 
activation and inhibition of the p 1960, 
cortical system. Acta Physiologica Hungaria, 

17, 39-55. : i 
mn D. & Donovicx, P. J. Low y 2d 
extinction in rats with septal lesions V f Cof 
appropriate appetitive motivation. s ca n 73, 
parative and Physiological Psychology, 3 
150-156. -— 
fiis A. E. The role of limbic structures in me 
central regulation of feeding and d o 
havior. Annals of the New York Academ) 
Sciences, 1969, 157(2), 894-901. ] —À 

Fisurg, A. E, & Coury, J. N. Cholinergic thirst 
of a central neural circuit underlying the 
drive. Science, 1962, 138, 691-693. Gor- 

Fox, S. S., Kımsre, D. P., & Lickzv, M. pu 2d 
Parison of caudate nucleus and septal-area = A 
on two types of avoidance behavior. a = a 
Comparative and Physiological Psychology, 

58, 380-386. sist 

FreD, P. A, Effects of septal lesions on ae 
resolution in rats, Journal of Comparative 
Physiological Psychology, 1969, 69, 375-380. en 

Frin, P, A, Pre- and post-operative approach tra = 
ing and conflict resolution by septal and Ud 
campal lesioned rats. Physiology and Behav! 
1970, 5, 975-979, —-— 

Friep, P. A. Limbic system lesions in rats: we 
ential effects in an approach-avoidance pen 
Journal of Comparative and Physiological 
chology, 1971, 74, 349-353. -—— 

Friep, P. A. The septum and hyperreactivity. 
ish Journal of Psychology, 1972, in press. of 

Frb, P, A, & Gopparp, G. V. The effects - 
hippocampal lesions at different stages of com 


4 2 
in the rat. Physiology and Behaviour, 1967; ^ 
325-330. 


GARBER, E. G, & Sin 
two-way avoidance 
in rats. Journa 
cal Psy, 

GARDNER, 


à í 
MONS, H. J. Facilitation, ^ 
performance by septal ri 
l of Comparative and Physi? 
chology, 1968, 66, 559-562. 

L., & Marmo, R. B. Effects of low ; 
Septal stimulation on escape: Significance " 
limbic-midbrain interactions in pain. Journey 
Comparative and Physiological Psychology, 
68, 65-73, 
GERBRANDT, L. Neural systems of response ri 
and control, Psychological Bulletin, 1965, 6^; 

123. 


level 


s 


]ease 
1137 


SEPTUM AND BEHAVIOR 


ene, P. L, & Doxovics, P. J. The effects of 

React lesions on the learning and reversal of a 

1 etic discriminaiton. Psychonomic Science, 
i 968, 13, 137-138. 

* on P. L, Doxovick, P. J., & BURRICHT, 

tion 2. Facilitation of passive avoidance acquisi- 

in rats with septal lesions. Psychonomic Sci- 
eee 1089, 1) 2925303. 

hacia R. Facilitation of active avoidance be- 

fat P» by reinforcing septal stimulation in the 

339 wr e and Behaviour, 1966, 1, 335- 
ipe R. Effects of noncontingent septal stimu- 

Pe Bi the CER in the rat. Journal of Com- 

132-135. a Physiological Psychology, 1966, 61, 

ee J. E. Factors affecting spontaneous activ- 

tg pasa limbic system lesions. Physiology 
Gnay J Aer. 1969, 4, 587-593. 

Hon sd & Barr, G. G. Frequency-specific rela- 

and ESI hippocampal theta rhythm, behavior, 

1248 obarbital action. Science, 1970, 168, 1246- 
GREEN, 

TÉ Ls H., Beatty, W. W., & SCHWARTZBAUM, 

ane SoA effects of septohippocampal and 

Jolin lesions on avoidance behavior n rats. 

thola of Comparative and Physiological Psy- 
ies sy, 1967, 64, 444-452. ] 

unilat . H., & ScuwARTZBAUM, J. S. Effects oi 
dise septal lesions on avoidance behavior, 
pui) eee reversal, and hippocampal EEG. 

See of Comparative and Physiological Psy- 
Gres aE, 1968, 65, 388-396. 

thie ped S. P. Effect of chemical stimulation of 

Spp area on motivation. Journal of Com- 

194-200 and Physiological Psychology, 1964, 58, 
G 200. 

hm E. M, & Luar, J. F. Changes in activ- 

avis ood ingestion, and passive avoidance be- 

xg | neta: limbic-septal ablation in the cat. 
F m aE of the 74th Annual Convention of the 
108 ican Psychological Association, 1966, 1, 107- 
Hagan Summary) 

activity w D., & ZITZMANN, 

1959 n normal male cats. 

AGAM; 133, 388. 

LEN, W. D., ZITZMANN, 
Sexual activity of 
Reco lesions of the frontal lobes. 
Hard, 1959, 133, 388. 

LTON, L, W. Active avoidance impairment fol- 
Journal of Com- 
1969, 69, 


B-E. «Hypersexual" 
Anatomical Record, 


E.K,& UNGEWITTER, 
male cats following 


locajiz, i 
p alized Anatomical 


Owi 
Ris Septal lesions in cats. 
420-431 and Physiological Psychology, 
AM: : 
and bint L. W. Behavioural effects of unilateral 
eha lateral septal lesions in rats. Physiology and 
ius rot, 1970, 5, 855-859. . 
chan ON, L. W., & GROSSMAN, S. P. Behavioral 
ke following disruption of central cholinergic 
logica] D Journal of Comparative and Physi- 
Way, cal. Psychology, 1969, 69, 76-82. 


AMT 

pN, L. W, Kersey, J- E. & GROSSMAN, 

dig, Variation in behavioral inhibition following 
nt septal lesions in rats. Journal of Com- 


307 


i. and Physiological Psychology, 1970, 70, 
Hasortoy, L. W., McCreary, R. A., & GROSSMAN: 
S. P. Behavioral effects of cholinergic septal 
blockade in the cat. Journal of Comparative and 
Physiological Psychology, 1968, 66, 563-568. 

Harvey, J. A, & Hunt, H. F. Effect of septal lesions 
on thirst in the rat as indicated by water con- 
sumption and operant responding for water re- 
ward. Journal of Comparative and Physiological 
Psychology, 1965, 59, 49-56. 

Harvey, J. A, JACOBSON, L. E, & Hunt, H. F. 
Long-term effects of lesions in the septal fore- 
brain on acquisition and retention of conditioned 
fear. American Psychologist, 1961, 16, 449. 
(Abstract) 

Harvey, J. A, & Lixrs, C. E. Lesions in the medial 
forebrain bundle: Relationships between pain 
sensitivity and telencephalic content of serotonin. 
Journal of Comparative and Physiological Psy- 
chology, 1971, 74, 28-36. 

Harvey, J. A, LITS, C. E, JACOBSON, L. E, & 
Huxr, H. F. Effects of lesions in the septal area 
on conditioned fear and discriminated instrumental 
punishment in the albino rat. Journal of Com- 
parative and Physiological Psychology, 1965, 59, 


37348. 


T. L. Plasticity of autonomic functions 


HorpsTOCK, 
in rats with septal lesions. Neuropsychologia, 
1970, 8, 147-160. 

Hust, H. F. & BRADY, J. V. Some effects of electro- 


convulsive shock on a conditioned emotional re- 
sponse (“anxiety”). Journal of Comparative and 
Physiological Psychology, 1951, 44, 88-98. 

Kaana, B., RASMUSSEN, E, & Kviem, O. Impaired 
acquisition of passive avoidance behavior by sub- 
callosal, septal, hypothalamic, and insular lesion 
in rats. Journal of Comparative and Physiological 
Psychology, 1962, 55, 661-670. 

KASPER, P. Attenuation of passive avoidance by con- 
tinuous septal stimulation. Psychonomic Science, 
1964, 1, 219-220. 

Kasper, P. Disruption of position habit reversal by 
septal stimulation. Psychonomic Science, 1965, 3, 


111-112. 
Kasper-Panpl, P. Scuoet, W. M. & ZYSMAN, M. 
Motivation and response strength in passive 


avoidance deficits of septal lesioned rat. Physiology 


and. Behaviour, 1969, 4, 815-821. 

Kersey, R. E, & POWLEY, TY Enhanced Jateral 
hypothalamic reward sensitivity following septal 
lesions in the rat. Physiology and Behaviour, 1968, 
3, 557-562. 

Kenyon, J., & KRIECKHAUS, 
ance behavior following septal lesions in the rat 
as a function of lesion size and spontaneous activ- 

Journal of Comparative and Physiological 
Psychology. 1965, 59, 466-469. (a) 

KENYON, j., & Krecxuaus, E. E. Decrements in 
one-way avoidance learning following septal le- 
sions. Psychonomic Science, 1965, 3, 113-114. (b) 

Kine, F. A. Effects of septal and amygdaloid le- 
sions on emotional behavior and conditioned 


E. E. Enhanced avoid- 


ity. 


avoidance responses in the rat. Journal of Ner- 
vous and Mental Disease, 1958, 126, 57-63. 

Krrecxnaus, E. E, SiwMoxs, H. J., Tuomas, G. J., 
& Kenyon, J. Septal lesions enhance shock avoid- 
ance behavior in the rat. Experimental Neurology, 
1964, 9, 107-113. 

Lasm, L. Response discriminability and the hippo- 
campus. Journal of Comparative and Physiological 
Psychology, 1964, 57, 251-256. 

LaVague, T. J. Conditioned avoidance response 
perseveration in septal rats during massed extinc- 
tion trials. Psychonomic Science, 1966, 5, 409-411. 

Levitt, R. A, & Fisutm, A. E. Anticholinergic 
blockade of centrally induced thirst. Science, 1966, 
154, 520-322. 

Lzvrrr, R. A., Warre, C. S., & Saxer, D. M. Dose- 
response analysis of carbachol-elicited drinking in 
the rat limbic system. Journal of Comparative and 

1970, 72, 345-350. 

Lints, C. E, & HARVEY, J. A. Altered sensitivity to 
footshock and decreased brain content of serotonin 

in the rat. Journal of 

Comparative and Physiological Psychology, 1969, 


|, a 
= 
8 
S 
= 

ï 

mi 

5 

a 
a 

> 
w 
E] 

D 
e 
= 

a 
c 


responding for food. Physiol 

-.... 1960, 4, 729-732. 

Lorens, S, A. 
Lesions in 


P d gem 


ffect of medial cortic; 
avior of the cat. 
Physiological Psyc 


al lesions on the 
Journal of Com- 


arati 
M and hology, 1964, 58, 


Lunam, J, F., Breyer, J. M. 
R,& CLEMENS, W. J. Effect of se 
detection threshold and uncondition 
pot Physiology and Behaviour, 1970, 5, 459. 

Lunar, Jem SCHAEFER, C.F,& Wzrrs, D. G. The 
role of the Septal area in the regulation of water 
intake and Associated motivational behavior. An- 


nals of the New York A i 
157, Gee Academy of Sciences, 1969, 


Masry, P. D, & Prrter, D, F, Response r: 


P ate for 
food and water in the rat as a function 


of non- 


P. A. FRIED 


contingent, reinforcing septal stimulation. Psy- 
chonomic Science, 1968, 13, 51-52. " b 

McCreary, R. A. Response specificity in the be- 
havioral effects of limbic system lesions in the 
cat. Journal of Comparative and Physiological 
Psychology, 1961, 54, 605-613. E 

ME A re Response-modulating functions 
of the limbic system: Initiation and suppression. 
In E. Stellar & J. M. Sprague (Eds.), Progress in 
physiological psychology. Vol. 1. New York: Aca- 
demic Press, 1966. m 

McCreary, R. A, Jones, C. & Ursin, H. Avoid- 
ance and retention deficits in septal cats. Psy- 
chonomic Science, 1965, 2, 85-86. & 

McGowan, B. K, Garcia, Jọ, Exvin, F. Ry 
Scuwartz, J. Effects of septal lesions on bait- 
shyness in the rat. Physiology and Behaviour, 
1969, 4, 907-909, -— 

McNew, J, & Tuomrson, R. Role of the limbic 
System in active and passive avoidance condition- 
ing in the rat. Journal of Comparative and Physi- 
ological Psychology, 1966, 61, 173-180. 

Metzacx, R., & Watt, P. Pain mechanisms: A new 
theory. Science, 1965, 150, 971-979. X 

Meyer, P. M., Jonssos, D. A, & Vavonx, D. b $ 
The consequences of septal and neocortical abla- 
tions upon learning a two-way conditioned avoid- 
ance response, Brain Research, 1970, 22, 113-49. 

Mippaucu, L, D., & Lusar, J. F. Interaction © 
septal lesions and experience on the suppression 
of punished responses, Physiology and Behaviour, 
1970, 5, 233-237. n 
OORE, R. Y. Effects of some rhinencephalic lesions 
On retention of conditioned avoidance behavior 
in cats. Journal of Comparative and Physiological 
Psychology, 1964, 57, 65-71, 

Morcane, P, J. The function of the limbic and 
rhinic forebrain-limbic midbrain systems ant 
reticular formation in the the regulation of foo 

And water intake. Annals of the New York 
Academy of Sciences, 1969, 157, 806-848. 

Nauta, W. J. H, Some neural pathways related to 
the limbic system. In E. R. Ramey & D. 
Doherty (Eds.), Electrical studies of the un- 
anaesthetized brain, New York: Hoeber, 1960. f 

Nizisow, H., McIver, H, & Boswett, R. Effect 0 
septal lesions on learning, emotionality, activity, 
and exploratory behavior in rats, Experimenta 
„Neurology, 1965, 11, 147-157. 

Novick, I, & Pun, R. Effect of amphetamine 0n 
the septal syndrome in rats, Journal of Compar- 


SN and Physiological Psychology, 1969, 68, 2207 
$: 
Orns, J. Effects 


of hunger and male sex hormone 
lon of the brain, Journal of Cot 
Physiological Psychology, 1958, °"' 


9n self-stimulat 
parative and 
320-324, 


Prez, W, J, & Lorens, S. A. Effect of lesions in 
the amygdalo-hippocampo-septal system on de 
and water intake in the rat, Psychonomic Science 
1967, 7, 187-188, - 

Punots, L. M. Changes in food motivation b- 
haviour in rats as a function of septal ? 


c 
2 


B 


Scie 
Sing, ee 1964, 1, 145-146. 


PEE lesions. Experimental Neurology, 1966, 
RAISMAN ag 
aaa G. The connexions of the septum. Brain, 
Ra 6, 89, 317-349, 

Ee i Comparison of the mode of termina- 
E i ils hippocampal and hypothalamic affer- 
a e septal nuclei as revealed by electron 
Sess i of degeneration. Experimental Brain 
Ratsaran A 969, 4 317-343. (a) 

25] he 5 Neuronal plasticity in the septal nuclei 
48, (b) adult rat. Brain Research, 1969, 14, 25- 

Ra 

ee G, Cowan, W. M, & Powett, T. P. S. 
of s uius analysis of the efferent projection 
D nrSO ippocampus. Brain, 1966, 89, 83-108. 

he eee, A. C,, Isaacson, R. L, & Dovctas, R. J. 
Brei of limbic damage on the retention and 
logia ance of a runway response. Neuropsycho- 
dae 1966, 4, 253-264. 

Meets ul E. W, Kaana, B. R, & Bnurawp, H. 
sex Moe , neocortical and limbic lesions on the 
1960 (Su in rats, Acta Physiologica Scandinavica, 

Rien, I uppl. 175), 126-127. 

iu^ & Tuompson, R. Role of hippocampus- 
Vaid System, „thalamus and hypothalamus in 
nd "rad conditioning. Journal of Comparative 
Bis. eg es, Psychology, 1965, 59, 66-72. 

o Eb BERG, A., & Oros, J. Attenuation of response 
Napa oe brain stimulus by concurrent re- 
ings, 1^ septal stimulation. Federation Proceed- 
CHWART 3, 22, 515. (Abstract) u— 
nation zaut, J. S, & Donovick, P. J. Discrimi- 
With mo and spatial alternation associated 
nal oj m and caudate dysfunction in rats. Jour- 

1 1968, 65 oo and Physiological Psychology, 
[on yd ds 

po AUN, J. S, & Gay, P. Interacting be- 
in T effects of septal and amygdaloid lesions 
ological rs Journal of Comparative and Physi- 
CHWA sychology, 1966, 61, 59-65. 

RTZBAUM, J. S., GREEN, R. H., Beatty, W. W., 
'ompson, J. B. Acquisition of avoidance be- 
lor following septal lesions in the rat. Journal 
tei, on ene? and Physiological Psychology, 
crn? 63, 95-104. 
qp ARTZDAUM, J. S, KELLICUTT, M. H, SPIETH, 
slons a & Tmowrsox, J. B. Effects of septal le- 
With fe rats on response inhibition associated 
barati ood reinforced behavior. Journal of Com- 

oem and Physiological Psychology, 1964, 58, 
CH : 

M ARTZBAUM, J. S, & Spies, T. M. Analysis of 

in Tesponse-inhibition concept of septal functions 

. Passive avoidance" behavior. Psychonomic 


hay 


MAN A 
enane M. Two temporal parameters of the main- 
burial of avoidance behavior by the white rat. 

of Comparative and Physiological Psy- 


Cholog 
Sig EY, 1953, 46, 253-261. 


I 

rats D. & Meyer, D. R. Eating and drinking by 

Medial p. lesions of the septum and the ventro- 
Yypothalamus. Journal of Comparative and 


Ysi ; 
tological Psychology, 1968, 65, 163-166. 


237 udi inet aeree 2a 


SEPTUM AND BEHAVIOR 


SLOTNICK, B. M. Disturbances of maternal behaviour 
in the rat following lesions of the cingulate cortex. 
Behaviour, 1967, 29, 204-236. i 

Srorxick, B. M., & Brown, D. L. Fear condition- 
ing and passive avoidance in mice with septal 
lesions. Physiology and Behaviour, 1970, 5, 1255- 
1259. 

Srorxick, B. M., & Jarvrx, M. Deficits in passive 
avoidance and fear conditioning in mice with 
septal lesions. Science, 1966, 154, 1207-1208. 

Sovetz, F. J. Septal ablation and free-operant avoid- 
ance behaviour in the rat. Physiology and Be- 
haviour, 1970, 5, 773-777. 

Sovetz, F. J., & BUuNNELL, B. N. Septal ablation 
and the social behaviour of the golden hamster. 
Physiology and Behaviour, 1970, 5, 79-88. 

Tene, S. S. The effects of p-chlorophenylalanine, 
a serotonin depletor, on avoidance acquisition, 
pain sensitivity and related behaviour in the rat. 
Psychopharmacologia, 1967, 10, 204-219. 

Tuomas, G. J., HOSTETTER, G., & Barker, D. J. 
Behavior functions of the limbic system. In E. 
Stellar & J. M. Sprague (Eds.), Progress in physi- 
ological psychology. Vol. 2. New York: Academic 


Press, 1968. 
R. Y, Harvey, J. A, & 


Tuomas, G. J., Moore, 
Hunt, H. F. Relations between the behavioral 


syndrome produced by lesions in the septal re- 
gion of the forebrain and maze learning of the 
rat. Journal of Comparative and Physiological 
Psychology, 1959, 52, 527-532. 

Tuompson, R., & LANGER, S. K. Deficits in position 
reversal learning following lesions of the limbic 
system. Journal of Comparative and Physiological 
Psychology, 1963, 56, 982-995. 

Tracy, W. H., & Harrison, J. M. Aversive behavior 
following lesions of the septal region of the fore- 
brain in the rat. American Journal of Psychology, 
1956, 69, 443-447. 

Trarron, C. L. Effects of lesions in the septal area 
and cingulate cortical areas on conditioned sup- 
pression of activity and avoidance behavior in 
rats. Journal of Comparative and Physiological 
Psychology, 1967, 63, 191-197. 

Ursin, H., Linck, Pp, & McCreary, R. A. Spatial 
differentiation of avoidance deficit following sep- 
tal and cingulate lesions. Journal of Comparative 
and Physiological Psychology, 1969, 68, 74-79. 

Usner, D. R. & Lamote, R. W. ACTH synthesis 
and release in septal-lesioned rats exposed to air 
shuttle avoidance. Physiology and Behaviour, 1969, 


4, 923-927. 


VANDERWOLF, 
thalamic an 


C. H. Effect of combined medial 

d septal lesions on active-avoidance 
behavior. Journal of Comparative and Physiologi- 
cal Psychology, 1964, 58, 31-37. 

Van HOESEN, W., MacDovucatt, J. M, & 


MITCHELL, T C. Anatomical specificity of septal 
projections in active and passive avoidance be- 
havior. Journal of Comparative and Physiological 


Psychology, 1969, 68, 80-89. 
waxeman, K. A, Dowovick, P. J., & BURRICHT, 
R. G. Septal lesions increase bar pressing for heat 


309 


310 


in animals maintained in the cold. Physiology and 
Behaviour, 1970, 5, 1193-1195, 

Wisocum, G., & Muis, J. A. Hippocampus and sep- 
tum in response inhibition. Journal of Compara- 
tive and. Physiological Psychology, 1969, 67, 352- 
337. 

WISHART, T. B. & Mocenson, G. J. Reduction of 
water intake by electrical stimulation of the septal 
region of the rat brain. Physiology and Behaviour, 
1970, 5, 1399-1404. (a) 

Wisuagr, T. B., & Mocenson, G. J. Effects of food 
deprivation on water intake in rats with septal 


lesions, Physiology and Behaviour, 1970, 5, 1481- 
1486. (b) 


P. A. FRIED 


Wisnanr, T. B., & Mocenson, G. J. Effects of lesions 
of the hippocampus and septum before and after 
passive avoidance training. Physiology and Be- 
haviour, 1970, 5, 31-34. (c) 

Worrz, J. W., Lunar, J. F, & Ison, J. R. Effects 
of medial cortical lesions on appetitive instru- 
mental conditioning. Physiology and Behaviour, 
1967, 2, 239-244, N 

Zucker, I. Effect of lesions of the septal-limbic 
area on the behavior of cats. Journal of Com- 
parative and Physiological Psychology, 1965, 60, 
344-352. p E 

Zucker, I, & McCreary, R. A. Perseveration 1n 
cats. Psychonomic Science, 1964, 1, 387-388. 


(Received March 1, 1971) 


ERRATA 


tion’ " by Leonar 


In the article “Comment on ‘E 
d M. 
should read as follows: 


l ‘Equivalence of Information in Concept Identifica- 
Giambra in the September 1972 issue, lines 4-11 on page 188 


when there are two va 
only if X, is two for all 


mber of dimension 


š ‘ ; = Hors 
mula 2 — Formula 3 for any value of Rises OF Che amie ts O a aa 


m 


Psychological Bullet 
1972, Vol. 78, No. 4, 311-320 


MAINTENANCE SCHEDULES AND HUNGER DRIVE: 
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In the interest of examining the po: 
variable, studies are reviewed in whi 
hunger drive was a manipulated vari 


ferences in body weight loss. In addition, 
ntenance procedures, 
and interexperiment comparison 


capable of describing various mai 
used in order to facilitate intra- 


basis of the studies reviewed, it is conc 
variable is a relevant one in the deter 


determined by some jo 


is probably 
and (c) based 


maintenance schedule; 
of an adjusted perce 
appropriate for use in the stud 


M o. the most casual survey of the psy- 
ste a, literature that is devoted to the 
iw Y of infrahuman behavior will reveal 
on facts: (a) the bulk of animal experi- 
S mai has involved, and continues to 1n- 
E Ve, various strains of the laboratory rat 
uu M (Beach, 1950; Bitterman, 1965); 
en (b) food deprivation is very extensively 
nployed as the means of inducing the ex- 
pene subject to "behave." Moreover, 
m e presence of these two events looms 
hin e large in the day-to-day affairs of the 
imal psychologist. 
ope he rationale behind the food restriction 
"ade has to do with the traditional as- 
an Ption of psychologists that by reducing 
fie ne access to food, a hypothetical 
no of “drive” is induced in the organism. 
inns is then considered to spur the animal 
“ý © increasing its activity level in such a 
ay that there is held to exist a. generally 
Positive relationship between degree of food 
€striction and response strength. Various 
qr aSures have been used to index such 
anges in response output. For example, 
bales and Cicala (1960), Bolles (1965), Ça- 
i and Robinson (1960), Fallon (1965), 
—Syenga and  Aeschleman (1969), Moll 
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ntage maintenance sche 
y of rat behavior. 


ssible relevance of the maintenance schedule 


he feeding method used to produce 
d was not confounded with dif- 
a standardized notation system, 
was introduced and 
s. On the 
Juded that (a) the maintenance schedule 
mination of behavior; (b) hunger drive 
t function of body weight loss and 
currently available, some form 
dule appears to be the most 


ch t 
able an 


in 
on data 


Siegel (1961), Verplanck and Hayes 
(1953), and Williams and Campbell (1961) 
have all looked at the rats consumatory* 
behavior as a function of food deprivation. 
Other investigators have focused on changes 
in general activity as an index of drive 
(Campbell, Teghtsoonian, & Williams, 1961; 
Duda & Bolles, 1963; Olewine, Barrows, & 
Shock, 1964; Strong, 1957; Treichler & Hall, 
1962; Weasner, Finger, & Reid, 1960). Simi- 
larly, a considerable amount of data has been 
collected in order to examine the relationship 
between hunger drive and exploratory be- 
havior (Adlerstein & Fehrer, 1955; Bolles & 
de Lorge, 1962a; de Lorge & Bolles, 1961; 
Hughes, 1968; Woods & Bolles, 1965; Zim- 
bardo & Miller, 1953; Zimbardo & Mont- 
gomery, 1957), and between hunger drive 
and instrumental learning (Bare, 1959; Jen- 
sen, 1960; Perin, 1942; Stolurow, 1951; 
Warner, 1928). Taken as a group, these 
studies indicate that a generally positive re- 
lationship exists between severity of foo! 

deprivation and performance output. 

The picture that emerges from the above 
examples is that a wide variety of behavioral 
indexes have been employed to measure the 
motivational effects of drive, based on food 
restriction. Also, because a wide variety of 


(1964), 


2 There should be no ambiguity between the words 
consummatory and consumatory. As Young (1961, 
p. 250) has indicated, “The first term derives from 
consummate and the other from consume.” 
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TABLE 1 


FEEDING OR MAINTENANCE SCHEDULES GENERATED 
BY DIFFERENT LEVELS OF TEMPORAL, STANDARD, 
AND INTAKE VARIABLES 


Intake 
[L—— d c — 
bo Ese Amount | Time | Percent- 
(A) (T) age (P) 
Regular (R) | Fixed (F) RFA | RFT | RFP 
Adjusted (A)| RAA RAT RAP 
Irregular (I) | Fixed IFA IFT IFP 
Adjusted IAA |IAT | IAP 


deprivation regimens all seem to lead to 
hunger motivation, it might appear that it 
makes no difference what the particular 
nature or character of a food deprivation 
regimen is, for example, whether the rat is 
io be allowed access to an unlimited food 
Supply for a specific period of time, or whether 
it is to be allowed unlimited time to consume 
à specific amount of food. As a result, very 
little consideration, other than experimental 
convenience, is typically given to the selection 


of a particular feeding procedure. 
While not a g 


paid to the fo 


cally this assumption, 


PROPERTIES op Foop Mar 


NTENANCE 
SCHEDULES 


; Such a time band is 
marked off in multiples of 12. 
intervals, Thus, the subject can be allowed 
to feed on a regular, diurnal cycle, 


(e.g, at each 9:00 a.m. and 9:00 P.M.; 


; at 
every 2:00 P.M.), or on an irregular (non- 


12- or non-24-hour) basis (e.g., once every 
hours on the aver- 
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the subjects intake pattern is meas 
Specifically, a schedule can be either wr 
or fixed. As used herein, any adjusted i 
maintenance schedule employs an externa 
referent according to which adjustment 15 
made. This typically takes the form of yaking 
an experimental subject's food intake or p^ 
centage body weight to that of a con 2 
subject. A fixed schedule, on the other hand, 
is one that does not utilize control informa- 
tion of any sort. It consists of the me 
menter selecting a particular numerical va A 
that specifies the quantity of food the su f 
ject is to receive, the amount of Preeren 
time the subject is to have out of a fixe 
block of time, or the percentage of pol 
privation ad-libitum weight at which t 1 
Subject is to be maintained. The third ly 
rameter is the particular intake criterion E 
the experimenter imposes in determining t : 
TaUs access to food. Thus, the experimente 
can modulate either the amount of food to 
be received by the animal, the rat's ee 
feeding time, or the percentage body weigh 
at which the rat is to be maintained. Ee 
various combinations of each parameter leve 
are represented in Table 1. 

The first letter in each cell of the "^. 
Corresponds to the degree of cyclicity an 
uniformity in an animal’s food maintenance 
regimen (regular or irregular), The secon 
letter indicates Whether or not an externa 
Standard is to pe used in monitoring the 
Subjects deprivation regimen (fixed or ad- 
justed). The third letter denotes the opera- 
tion that monitors the quantity of food the 
Subject is to receive at its feeding ara 
(amount, time, or percentage), Thus, RA 
is the procedure whereby food, adjusted E 
amount according to some criterion, is pri 
sented consistently once every 12- or 24-hou 
multiple; RAT indicates a procedure whereby 
the subject, once every 24 hours, for example; 
is allowed to consume food for a period © 
time that has been adjusted by some extern? 
Criterion or Standard; and so on. Examinatio! 
of the 12 Procedures that have been outline 
in Table 1 indicates that those variables vue 
conventionally serve to define maintenance 
techniques are represented therein. Thus, t t 
‘antity of food allotted to the sd 
amount of Consumatory time, and weight 10 
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m in absolute or percentage terms) 
all factors that are represented by the 
composition of this matrix. l 
aet brief points should be made at this 
Md n all procedures that have been 
5 in Table 1, which includes those 
aa ET used by experimenters in gen- 
dm i confounded in that by specifying 
ace € amount of food, access time to 
the ed percentage body weight at which 
e m is to be maintained, other main- 
Subject i actors vary. For example, if the 
DS at E always fed a specific quantity of 
cedure) = same time each day (RFA pro- 
subject A en the amount of time that the 
Vary mud to consume this food is free to 
Procedur oes. As another example, the RFP 
tained d calls ior the subject to be main- 
Vation e given percentage of its predepri- 
will arisen body weight. Since there 
E uctuations around this percentage 
amount ne Subject will be fed different 
Weight S of food in order to bring its body 
criterion line with the desired percentage 
rather | However, these confoundings are 
Do Go eat since the confounding 
Specified S not vary systematically, while the 
Component of the maintenance pro- 


Cedur 
T€ (e.g. food amount, percentage body 


econd, with respect to the intake variable, 
d be pointed out that the percentage 
Method represent a class of maintenance 
the Es that is conceptually different from 
the p Ount and time techniques. Specifically, 
oorr set of procedures is useful in 
Whi] ae the consequences of food ingestion, 
attends latter two are used to monitor 
pe) food consumption. M 
System third point involves the classification 
the © Presented in Table 1. In discussing 
age, les presented below, it will be 
foo, aty to index the particular amount of 
Weight cess time to food, or percentage body 
Mente that has been selected by the experi- 
Tats us, to maintain the various groups of 
“xac a in a study. This will allow for an 
Hey ar Pécification of the character of a par- 
" ds oe deprivation regimen. Therefore, 
deem to index the amount of food in 
€ived by the subject, “m” and “h” 
' FéSpectively, for minutes and hours 
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of the subject’s access time to food per 
block of hours, and % refers to the percentage 
body weight at which the subject is main- 
tained or the percentage of a control sub- 
ject’s food intake that the experimental 
subject will receive as a ration. The only 
exceptions to these rules will occur when a 
subject is being maintained on one of the 
two extreme feeding procedures possible. 
Thus, a continuous deprivation schedule (i.e., 
one which calls for the subject never being 
fed) will be referenced by RFTo. An ad- 
libitum feeding schedule will be indexed by 
RFTal. By using the above notation system 
while examining the results of the studies 
reviewed, it is hoped that intra- and inter- 
experiment comparison will be facilitated. 
Two criteria were used in selecting the 
studies reviewed below. First, rat studies 
were chosen in which, within a given study, 
comparison had been made between at least 
two different food deprivation procedures, and 
not between levels of only one maintenance 
method.? That is, data are presented in which 
maintenance procedure was a manipulated 
variable and the experimenter's intent was to 
examine the equivalence, or lack thereof, of 
different feeding methods. If two groups are 
treated alike in all respects except for the 
maintenance schedule under which they have 
been kept, and they manifest different be- 
havioral patterns in some current or subse- 
quent test situation, this will be taken as pre- 
sumptive evidence that maintenance method 


2 

3 Thus, the work of Eisman (1956) and his co- 
workers (Eisman, Asimow, & Maltzman, 1956; 
Eisman, Linton, & Theios, 1960; Eisman, Theios, & 
Linton, 1961) and Ehrenfreund (1959, 1960, 1966) 
and his colleagues (Ehrenfreund & Allen, 1966; 
Ehrenfreund & Badia, 1962) is not considered. 
Eisman’s two-parameter theory of hunger drive in- 
volves consideration of the hours of deprivation im- 
posed on the subject during a fixed period of time 
(Ij) and the hours of deprivation in force at the 
time of testing (4). Since these two parameters are 
temporal ones, and since the converse of m is the 
number of free-feeding hours given during the inter- 
val in which Ji is occurring, Eisman's basic experi- 
mental manipulation can be conceived of as involv- 
erent values of the RFT maintenance tech- 
nique. With respect to Ehrenfreund and the weight 
contro] device he originated, examination of his 
procedure reveals that his manipulation of hunger 
drive involves maintaining animals at various levels 


of the IFP procedure. 


ing diff 
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is a variable that enters significantly into the 
determination of that behavior. Second, only 
studies in which body weight loss was not 
confounded with maintenance schedule were 
considered. Thus, investigations by Baker 
(1955), Bolles and de Lorge (1962b), Law- 
rence and Mason (1955), Mirsky, Looney, 
and Rosvold (1954), and Ramond, Carlton, 
and McAllister (1955) are not evaluated 
Since in each case intergroup differences in 
feeding method covaried with differences in 
body weight loss. 


BETWEEN-MAINTENANCE PROCEDURE 
COMPARISONS 


For convenience of exposition, the studies 
considered in this section are grouped into 
three categories—those that assess the effect 
of different food maintenance regimens with 
a consumatory behavior index, an activity 


index, or via a measure of instrumental 
learning. 


Consumatory Index 


Marx (1952) investigated the effects of 
differential infantile deprivation on eating 
behavior in adult rats. Three groups of 28- 
day-old subjects were employed; Group C 
constituted the control (ad-libitum) condi- 
tion, Group DL was given 10 minutes of 
free feeding (wet mash) at 8:00 Aw. and 
8:00 P.M., and Group DU was given an 
unlimited amount of time 
Same amount of 
DL animal, Resp 
cedures conform 


) menced, Testing con- 
sisted of giving the subject a single 10-minute 


free-feeding period once a day (at 1:00 P.M.) 
for 7 days, followed by a series of hoarding 
(food pellet) test trials, While no differences 
in hoarding between the experimental groups 
were noted, it was found that RFT10m/12h 
Subjects consumed more food than RFTal 
subjects on the first 2 days of a series of 


eating-rate test trials, A reliable RAA/DL- 
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RFTal difference was not found. Thus, under 
the conditions of this experiment, some evi- 
dence was found that early food private 
experience on a RFT feeding regimen ; 
produce a residual effect on consumatory 
havior. 
Eod Bernstein, and Turrell (1968) a 
tempted to determine the relationship ding 
tween prolonged exposure to various fee E 
Schedules (when subjects were between f 
and 100 days of age) and alcohol Eu. 
tion during adulthood. Between 100-124 E 
of age, the subjects in all groups were p 
on a RFTal maintenance schedule, A 
alcohol consumption testing occurring is 
tween 110-124 days, inclusive. Data analy 
with body weight adjusted for all conditioni 
indicated a number of intergroup ‘agers 
in alcohol consumption. Specifically, Gro E. 
I (control condition—RF Tal) subjects -€ 
sumed significantly more alcohol than i 
Group II (RAA80%—these subjects daily 
been fed 80% of a control subject’s me 
food intake), or Group III subjects ie 
latter rats had been administered repe ) 
Cycles of 5 days RFTal, 2 days RFTO) 
No reliable differences between experiment? 
conditions were found, x 
To summarize briefly, in both the -— 
(1952) and Wilson et al. (1968) studies, k 
Posure during infancy to RFT and ewe 
feeding procedures produced residual effe af 
on consumatory behavior in adulthood wh e 
comparison with a RFTal group was ma^ 
with weight loss controlled. However; ta 
significant differences between experimen 
RFT and RAA conditions were found. 


Activity Index 


A quite extensive investigation of nd 
tenance schedule effects was conducte eel 
Moskowitz (1959), in which running V? 
activity was the behavioral index bom. 
estimate motivational level. In Experi 


: ere 
I, independent groups of Wistar rats W°.. 


+ ens: 
Placed on three separate feeding regime 
Each Group 


A subject was fed 40% D. 
usual wet mash intake (RAA407%); pin! 
B animals were fed according to a RF ir 
24h schedule, and Group C rats were "ose 
tained on a RFP80% regimen. None © sofa" 
methods was found to be suitable i? 


——m 


M po———— E G 
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o mes to the feeding regimen was con- 
E odi (as Indexed by body weight change) 
M LE with number of activity wheel 
ducted hi Thus, Experiment II was con- 
tween he aed esp oe the relationship be- 
body A and the subject’s percentage 
M periment II, Groups A, B, C, and 
Procedu run in a two-phase experiment. The 
phases Hi that corresponded to the two 
RFTal or the respective groups were RFTal- 
(Gl (Group A), REPIOféREP9OT 
aad pm ), RAP80Jo-RAP90% (Group C), 
Case, th pig ues (Group D). In each 
fers "a 7 i rst feeding-method designation re- 
during ace maintenance schedule in force 
indicate m 1, while the second designation 
ject me the Phase 2 procedure. Each sub- 
Pause on one hour per day of un- 
le ov wheel activity. Results showed that 
ratel : Ject's activity level was most accu- 
"d predictable when the RAP procedure 
Was ae C) Was employed. This conclusion 
two pa Se in Experiment III, in which 
group pue. were employed; a control 
APIS a and an experimental group 
Crease es each subject’s weight was 
its weigh gradually from 100% to 60% of 
Further t adjusted for normal growth). 
io, ote periments II and III showed that 
is ‘the 0% of the subject’s normal weight 
at whi cinis point” or threshold value 
to Bd activity is affected. The conclusion 
The P iei from Moskowitz's study is clear: 
übbro, AP deprivation procedure is a more 
It her: one than the RFT procedure. 
is e further added that this conclusion 
ince ag true when young rats are used 
and a he function relating weight (in grams) 
Maren (in weeks) is a negatively accelerated 
With i one (Kaplan & Kaplan, 1965), 
Sours € greatest rate of body weight change 
Ger” when the rat is 0-16 weeks of age 
Weight fe Zucker, 1942). Thus, the actual 
and Rp eficit differences between RAP80% 
for exa P8095 rats 8-12 weeks of age 5 
Week mple, much greater than for rats 23-27 
S of age, 

E Ss convincing study comparing the 
ducteq ? RFP and RAA procedures was con- 
Tarea by Treichler and Collins (1965). 
Sroups of rats were continuously de- 


de 
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prived for 24, 72, or 168 hours until they 
weighed, respectively, 89%, 80%, and 69% 
of their predeprivation weights (RFP89%, 
RFP80%, and RFP69% conditions). Three 
other groups of rats were placed on a 23-hour 
deprivation schedule for 20 days and fed 
adjusted amounts of food in order to bring 
their percent body weights into line with 
the RFP subjects. The adjusted groups can 
be designated RAAS9%, RAAS0%, and 
RAA69%. Thus, weight loss was equivalent 
between RFP and RAA matched pairs. Anal- 
ysis of running wheel scores showed that at 
no body weight percentage level did a signifi- 
cant RAA-RFP difference obtain. Thus, as 
long as current weight loss was equivalent, 
the manner in which it was lost (as defined 
by the deprivation procedure employed) was 
of no consequence. 

As reported in an unpublished dissertation, 
Mathews (1967) examined the differences 
exerted by RFT, RAA, and IAA procedures 
on wheel-running activity. The subjects in 
each group were deprived of food so as to 
reduce their body weights to 80% of their 
normal levels (i.e, adjusted for growth). 
The experimental manipulation consisted of 
the way this weight reduction was accom- 
plished. The CD subjects were continuously 
deprived until they weighed the appropriate 
amount (RFTo procedure), fixed interval 
(FI) 12 and FI-24 subjects were fed, re- 
12 and 24 hours (RAA12h 
dures) and variable inter- 
VI-24 subjects were fed 
f food once on the 


spectively, every 
and RAA24h proce 
val (VI) 12 and 
appropriate amounts O 
average of every 12 or 24 hours (IAA12h 


and IAA24h procedures, respectively). The 
pattern of obtained results was a rather com- 
plex one. The RAA12h and IAA12h subjects 
made more wheel revolutions than the RFTo 
subjects; however, the RAA24h and JAA24h 
subjects did not. It was also found that 
RAA24h and IAA24h subjects showed a pat- 
tern of wheel running that was clearly related 
to the probability of food presentation as 
defined by each group's deprivation schedule. 
Thus, under some “adjusted amount" cir- 
cumstances, an activity index of hunger drive 
is modified by the very procedure that induces 


the drive state. 
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Instrumental Learning Index 


Whereas the studies involving consumatory 
and activity indexes of deprivational experi- 
ence have been quite similar insofar as the 
particular task involved is concerned, for 
example, rate of eating, amount eaten (con- 
sumption indexes), wheel running (activity 
index), the studies in the present category 
have employed a wide variety of learning 
Situations in which investigation has been 
made of the effects of maintenance procedures, 

In two well-controlled experiments reported 
by Mandler (1957), the influence of RFA 
and IFA feeding methods was examined in 
a single-alternation multiple T-maze problem, 
In Experiment 1, two groups of rats, Group 
R (RFA procedure) and Group I (IFA pro- 
cedure), were formed and placed on different 
maintenance regimens at 70 days of age. 
While the subjects of both groups ingested 
the same amount of food per day, the dis- 
tinction between them has to do with their 
patterns of feeding. The RFA subjects were 
fed every 12 hours, while the IFA subjects 
experienced deprivation intervals that varied 
from 12 to 48 hours. It is important to note 
that the weights of RFA and IFA subjects 
he subjects in the 


Experiment 2 : 


standpoint of the 
WO groups, Specifi- 
urrent results with 
similar task, RFA 
e subjects that had been 
or 12 hours, while IFA 
like 36-hour deprivates, 
FA feeding methods did 
alent results in a maze- 


body weight data of the t 
cally, in comparing the c 
earlier data gathered in a 
subjects behaved lik 
deprived of food f 
subjects behaved 
Thus, RFA and I 
not produce equiv 
learning task, 
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In some follow-up work on this same p d 
lem, Mandler (1958) examined the residue 
long-term effectiveness of RFT and IFT PM 
cedures. In Experiment I, and beginning. E 
24 days of age, a control group was mag 
tained on a RFT12h/24h schedule. At b. 
same starting age, the rats in the rop. a 
group were placed on an IFT12h/24h feedi B 
regimen, as defined by deprivation a 
that ranged from 6 to 60 hours and P 
feeding periods that ranged from 12 to E. 
hours in length. From 50 to 85 days of 24 
all subjects were placed on the RETI2b/2 E 
feeding schedule. During the test period a 
followed Day 85, all subjects were placed E 
a standard RFT24h/48h regimen. Thus, daa 
only difference during testing between d 
control (RFT12h/24h) and apres 
(IFT12h/24h) conditions was that the P. 
had experienced an irregular feeding pat Es 
during infancy while subjects in the form 
condition had not. Measures of explorato 
consumatory, and instrumental (barro 
behavior were taken, although the results ie 
the first two measures are difficult to inter’ 
since intergroup body weight differences ia 
isted during these test trials. Bar-press resu ^» 
however, showed that IFT subjects responde? 
at a higher rate than RFT rats on fixed os 
(FR) 10 and FR-20 reinforcement schedules 
Importantly, the latter result was € 
When there was no intergroup difference 
body weight, ini 

Mandler (1958) conducted Experiment : 
in order to examine further the relations 
between feeding experience in infancy & $ 
adult behavior, Between weaning and 58 aay 
of age, control subjects were maintained EL 
à RFTal feeding schedule while the esp 
mental rats were placed on an irregular e 
Schedule that averaged approximately 15 d / 
of free feeding out of every 24 (IFT! Jl 
24h). Between 58 and 106 days of age : 
subjects (RFT and IFT) were maintain 
under RFTa] feeding conditions. Subseque 
tests of Consumatory and bar-press behav er 
were made when all subjects were E 
common RFT deprivation conditions, " 
When the mean body weights of the EO Y 
Were the same, Results indicated tore: 
though there were no differences in exP 
tory behavior, it was clearly shown that 
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subjects excelled RFT subjects on both con- 
ey and instrumental behavior indexes. 
Eos be stressed that when these behavioral 
terences occurred, both groups’ current de- 
eo schedules and weights were equal, 
mr difference between the two groups 
ER e DM feeding regimens estab- 
a uring infancy. Thus, Mandler has 
RES fat, with weight loss held constant, 
1957) is a significant RFA-IFA (Mandler, 
E and RFT-IFT (Mandler, 1958) dep- 
n Schedule effect. 
un mono and Goulet (1964) conducted 
b Ex sation that was similar in rationale 
Follow; poii by Ramond et al. (1955). 
fects y ng habituation to the laboratory, sub- 
Mental 2e assigned to one of three experi- 
à oo deum Group I was placed on 
uc vas Om/24h feeding schedule, Group 
and G maintained on a RFP80% regimen, 
o p III was placed on a RAP80% 
Dus After 6 days of habituation to its 
UD to nance schedule, the subject was shaped 
gra i e a bar-press response, and was 
reinfor y introduced to, and tested on, a VI2 
si t schedule (Testing-A phase). 
Were m Testing-A, subjects in Group II 
Schedule ted to the RAP80% maintenance 
R 80% and subjects in Group III to a 
ach di regimen. Groups II and TII were 
ae iain 10 days to habituate to their 
Origina] edules. Group I was continued on its 
Subjects RFT30m/24h feeding regimen. All 
eof Were then tested on the VI2 schedule 
( ermal for three 30-minute sessions 
Weight T phase). Results showed that body 
Were jotta and instrumental response data 
ithe, oo correlated. Specifically, when 
Ra ROE oe II or Group III was on the 
Weig e Schedule, the subjects’ mean body 
Weights Were always at 80%, t 3%, of the 
ae of equally old nondeprived control 
Of t sti and their bar-press rate as a function 
ent. ie: days took the form of a flat gradi- 
Perime versely, the subjects under the ex- 
b ntal RFT and RFP conditions (Groups 
nd prr : EOM 
bod. respectively), although their ab- 
mista ix weights remained at a rather 
Ilse E continued to drop percentage- 
= Compared to the weight of ad- 
ntrol subjects. As might be ex- 


> tae bar-press rates of Groups II and 
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III rose over testing days. It should be 
pointed out that the particular RFT and 
RFP values (30m/24h and 80%, respec- 
tively) did produce equivalent body weights 
in subjects under these different regimens 
and likewise produced equivalent bar-press 
behavior. Thus, equal current weight loss, in- 
dependent of whether it was produced by the 
RFT or RFP procedure, was positively cor- 
related with bar-press behavior. The major 
conclusion of the Davenport and Goulet study 
was that unless allowance is made for normal 
growth, a serious misinterpretation can ensue 
when instrumental behavior is used to index 
the subject’s motivational level. This con- 
clusion is similar to that offered by Mosko- 
witz (1959). 

On balance, then, a rather complex picture 
emerges from studies that have employed 
instrumental behavior indexes to assess the 
effect(s) of different maintenance regimens, 
In a maze-learning task, with weight loss con- 
trolled, IFA subjects behaved quite differently 
from RFA-maintained subjects under different 
current deprivation conditions (Mandler, 
1957). Also, Mandler (1958) showed that 
rats, under equivalent current deprivation 
conditions (RFT procedure), but with dif- 
ferent deprivation histories, behaved quite 
differently in terms of consumatory and in- 
strumental behavior indexes. Finally, no RFT- 
RAP maintenance procedure difference was 
reflected in bar-press activity, with weight 
loss held constant (Davenport & Goulet, 


1964). 


SUMMARY AND CONCLUSIONS 


The primary purpose oí this paper has 


been to examine the possibility that the food 
maintenance schedule variable may be an 
important factor in the determination of be- 
havior in a test situation. Since a number of 
writers (Bolles, 1965; Bolles, 1967; Camp- 


bell et al., 1961; Williams & Campbell, 1961) 
have affirmed that weight loss 15 the crucial 
factor that determines hunger drive, an evalu- 


ation of the above two positions must involve 
an examination of the results of studies in 
which the weight loss and maintenance 
schedule variables are not confounded. Seven 
of the studies reviewed herein (Davenport & 
Goulet, 1964; Mandler, 1957, 1958; Marx, 
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1952; Mathews, 1967; Treichler & Collins, 
1965; Wilson et al., 1968) meet this criterion 
in that, within a given study, the various 
groups employed differed from each other 
only with respect to feeding regimen, weight 
loss being held constant. In five of the seven 
studies just referred to (Davenport & 
Goulet’s and Treichler & Collins? being the 
exceptions), reliable differences between main- 
tenance regimens were reported. Specifically, 
Mandler (1958), Marx (1952), and Wilson 
et al. (1968) tested subjects under similar 
current deprivation conditions, although the 
pretest maintenance schedules were different 
for the various groups. They each reported 
that even with equivalent current weight loss, 
differences existed as a function of the sub- 
ject’s deprivation history. By contrast, Mand- 
ler (1957) and Mathews (1967) assigned 
rats to different maintenance conditions and 
kept each subject on the same schedule both 
before and during testing. Each investigator 
reported differences between groups that ap- 
pear to be attributable to the feeding method 
variable only. 

On balance, then, it appears as if the as- 
sumption that different feeding methods are 
equivalent is not tenable. Further, it appears 
as if weight loss, while probably the most 
crucial factor, is not the only determinant of 
the level of hunger drive. It might be that 
certain maintenance methods are functionally 
equivalent to one another; however, only 
future experimentation, in which different 
maintenance schedules are compared within 
the same investigation, and in which weight 
loss is held constant, will permit accurate 
statements. to be made about Such equiva- 
lence. Until such data are available, it seems 
appropriate to recommend the use of an 
adjusted percentage maintenance method in 
experiments where hunger drive is either 
manipulated or held at a static level. This 
recommendation is based principally on the 
results of Moskowitz (1959), Davenport and 
Goulet (1964) (these experimenters support 
the use of the RAP method), and on the 
work of Ehrenfreund (1966) and Ehrenfreund 
and Allen (1966), who have studied the be- 
havioral effects of hunger by using the Ehren- 
freund weight control device (Ehrenfreund, 
1960). As stated earlier, the Ehrenfreund 
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weight control technique entails maintaining 
the subject on an IFP basis. However, Ehren- 
freund (1959, Figure 1) has shown that "t 
mature rats will gain weight consistently : 
allowed to feed ad libitum. Such being M 
case, rats should be maintained on an IA 
basis in his device so that the subject can 
always be maintained at a proportion of its 
“true” percentage body weight level Ww 
adjusted for growth). The appropriateness 0 
both the RAP and IAP methods is due 19 
the fact that each of these schedules ae 
the experimenter to equate all subjects E 
percentage weight loss over the entire - 
of an experiment, irrespective of its len 
This eliminates weight loss as a source of - 
founding. The most common feeding meho 
currently employed in rat investigator 
namely, RFA and RFT, do not control 


x 3 . r an 
differential body weight loss, on either ns 
absolute or percentage basis. This, PE 


been pointed out on a number of occa at 
earlier in this paper, complicates the in ü 
pretation that can be made of experimen 
findings. 
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Inadequate nutrition can affect both physiological and psychological develop- 
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ment in humans. The nine months of gestation and the first few years of life 
are the most critical in the growth of brain tissue, and are also the periods 
of greatest vulnerability to malnutrition. Some variables that mediate the 
effect of nutrition on mental development include prematurity, birth weight. 
and the nutritional status of the mother during her childhood. A model ‘Wor 
thorough research is suggested and is used to evaluate the major studies of 
the relationship between malnutrition and mental deficiency. 


ps review examines the interaction. of 
e RN and mental deficiency. Although 
airly cor oes nonhuman species shows 
menta] de usively that malnutrition retards 
umans selopna, no definitive study on 
methodologi yet been done. The ethical and 
Ing the Aen difficulties involved in study- 
€ cann alnutrition of humans are several: 
Mental ot intentionally subject an experi- 
iet id v of children to a low-protein 
arding s hereby risk the possibility of re- 
ih be e child for life; we cannot be cer- 
Rourished Dat extent a child has been mal- 
fluct in his home environment since diets 
din rig daily; and we cannot even be 
entall at a relatively undernourished and 
Orma] T Subnormal child is, in fact, sub- 
Alth because of his malnutrition. 
direct] Ough a causal connection has not been 
Contain. demonstrated, the research reviewed 
AUtritiog compelling evidence that early mal- 
n is a contributing factor in the inci- 
tion € mental deficiency. First, malnutri- 
afectin discussed as a physiological entity, 
9f the 8 Physical health and the development 
d Central nervous system. Next, the evi- 
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—* relating malnutrition and mental de- 
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ficiency is analyzed, comparing existing re- 
search to six criteria that should be fulfilled 
in an adequate research design. Finally, the 
problem is discussed in relation to social fac- 
tors and relevance for psychologists. 


MALNUTRITION AS A PHYSIOLOGICAL ENTITY 


Specific Vitamin and Mineral Deficiencies 


A great deal is known about the role of 
specific nutrients in affecting physical devel- 
opment. Beriberi is the disease that results 
from an insufficient supply of thiamine; pel- 
lagra results from insufficient nicotinic acid; 
rickets results from insufficient vitamin D; 
and scurvy results from a deficient supply of 
vitamin C (Crome & Stern, 1967). In terms 
of psychological effects, insufficient iodine in 
a pregnant woman’s diet can cause her to give 
birth to a child suffering from endemic 
cretinism, which involves extreme mental de- 
ficiency (Robinson & Robinson, 1965). 

It is not surprising to find that nutritional 
anemias, such as those caused by a lack of 
folic acid or vitamin Bj», are significantly 
more common in low-income groups than in 
other classes (Klipstein, 1968). This unequal 
distribution of anemias is obviously due to 
the unequal distribution of nutritious food. 
This type of deficiency is one example of a 
common phenomenon: Deficiencies in a wom- 
an's diet may have a minimal observable effect 
on her own physical health, but the deficiency 
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can severely affect her offspring. Some ane- 
mias, such as iron deficiency anemia in in- 
fants, can be the direct result of iron defi- 
ciency in the mother’s diet, specifically during 
her pregnancy (Strauss, 1953). There is also 
evidence, however, that iron deficiency in the 
pregnant woman’s diet can have a much more 
deleterious effect than the production of 
anemia. McGanity, Bridgforth, and Darby 
(1958) found a significantly higher rate of 
serious congenital abnormalities in babies of 
mothers suffering from iron deficiency anemia 
than in nonanemic mothers. 


Marasmus and Kwashiorkor: Two Types of 
Protein-Calorie Malnutrition 


Marasmus is a disease resulting from a diet 
insufficient in both calories and proteins. It 
usually occurs in children between the ages 
of 6 and 18 months (Gopalan, 1967). Its two 
major characteristics are severe weight loss in 
all body organs and subcutaneous fat, plus 
mental apathy (Chatterjee & Mukherjee, 
1968). 

Kwashiorkor has been interpreted both as 
a disease entirely separate from marasmus 
and as a more severe form of marasmus that 
occurs later in life. Kwashiorkor results from 
"prolonged subsistence on diets which [are] 
. .. moderately poor in calories but very poor 
in protein [Chatterjee & Mukherjee, 1968, 
p. 145].” It usually occurs between the ages 
of 12 and 36 months, though it can appear 
later. Although the severe wasting found with 
marasmus is not apparent, there is some loss 
of weight, especially involving muscle tissue. 
Kwashiorkor’s major characteristics are se- 
vere skin disorders, excessive infiltration of 
fat into the liver (thus enlarging 
and causing the commonly 
belly), low plasma proteins (and consequent 
edema, which is the subcutaneous fluid often 
noted), mental apathy, and the discoloration 
and loss of hair, 

In both these diseases the child's condition 
is usually worsened by infectious diseases, 
The death rates of children aged 1-4 years 
in countries such as Mexico, Guatemala, and 
Peru are often 40 times the rate for the same 
age group in the United States, This differ- 
ence reflects mainly the problems of malnu- 
trition and subsequent vulnerability to infec- 
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tious disease and parasites (Jelliffe, 1968). A 
cases where children are inadequately ae d 
the difficulties are exacerbated. Each M 
must be separated from the breast, ae 
the most reliable source of nutrition for ext 
newborn, in order to make room for He 
child. In fact, the name "kwashiorkor E. 
tually comes from a word in the Ga pe 
of West Africa that means “disease that k. 
curs when displaced from the breast by 
other child [Jelliffe, 1968, p. 76]-” f both 
Mental apathy is characteristic © E 
marasmus and kwashiorkor. The return ity 
interest in the environment and respon d 
to external stimuli are often used as in^ 


- the 
of the effectiveness of treatment fo! 
diseases. 

Physiological Changes Attributed to 
Nutritional Deficiencies P 
. " ou 
Some of the most interesting, alth 


u- 
necessarily less rigorous, studies of DW. 
trition are those that examine the ^. 
wars and depression. Montagu (1950) d 
marized 29 studies of malnutrition We 
World Wars I and II, all of which n 
that the average birth weights of infants rods 
during and immediately after the wat pe wat 
were significantly lower than during nos 
years. ^ 

Antonov's (1947) study of the ed 
siege of Leningrad was one of the most a 
plete reports. The siege lasted from a ‘was 
1941 to January 1943. The food supply ere 
extremely low for most of that time, anc o the 
was no heat for most homes, even durme the 
coldest winter months. There were ating: 
added stresses of daily air raids and we 
During the worst part of the siege, the p te í 
turity rate was 41.206; the mortality P ture 
full-term births was 9% and of prem are 
births was 30.8%. All’ of these figures 
extraordinarily high. Antonov, minimiZi?? igh 
role of stress, attributed these problems tes 
rate of premature births, high mortality ra 
of full-term and premature births—to 
uterine undernutrition of the fetus. hts and 

Laporte (1946) studied the in en n 
Weights of Paris grade school chil of the 
1944 and compared the data to orn wa 
same age groups in 1938. He found 5 o the 
a significant decrease corresponding 
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IM eee Again, the results were attributed 
Pal moie nutrition. 
br cd (1935) did a longitudinal analysis 
ES de ton in of Americans who experienced 
ane E eng children who were not poor 
Enn bete did not suffer from the 
Iovis " cantaven who were poor and who 
EOE Ene wem and children whose families 
the i red extreme economic losses due to 
temained ne He found that the first group 
E onm — average in height and weight; 
te Tim a group remained below average; 
average (, vs group dropped from above 
author pit below average. Once again, the 
nutriti ributed the changes to decreased 
ition, 
ta um that Antonov, Laporte, and Pal- 
tition 4 uted their results to decreased nu- 
Stress s not rule out the possibility that 
(1962) "s the crucial factor. Montagu 
les die d “i a series of German stud- 
that the ollowing World War II, concluded 
weights general wartime decrease in birth 
tions w and increase in congenital malforma- 
liat ex due to malnutrition and stress. 
Hace es increase during wars and 
ese et obvious. Perhaps the results of 
in tettas Rid cannot be interpreted entirely 
Sin o nutrition. . 
mine ae is no direct evidence to deter- 
nutrition ^. variable is more important—mal- 
erent t or stress—we might. turn to a dif- 
thera of research for an indirect answer. 
COttpare dime, studies in the literature that 
derson p ifferent socioeconomic groups (An- 
Widdow aird, & Thomson, 1958: McCance, 
62- Wah & Verdon-Roe, 1938; Montagu, 
Studies age 1955). In virtually all such 
hold: x he following relationship seems to 
Dare ately poorer women, when com- 
ave jes women of higher economic classes, 
ls "i nutritious diets and give birth to 
r fiber. are more often of low birth weight 
Nore mon premature, are less healthy, are 
tions 6$ ely to have congenital malforma- 
What ow serious diseases, and have a some- 
mont er probability of living beyond a few 
also under more stress than women 
tite ae classes, but a series of 
Ments S s has proven that dietary supple- 
Siven to pregnant women of low socio- 
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economic groups have a significant effect in 
improving the health of their babies (Dieck- 
mann, Turner, Meiller, Savage, Hill, Straube, 
Pottinger, & Rynkiewicz, 1951; Ebbs, Brown, 
Tisdall, Moyle, & Bell, 1942; Toverud, 
Stearns, & Macy, 1950). In these experiments 
the economic and social problems presumably 
creating the stresses in their lives were not 
treated, Ebbs et al. (1942), .in a Toronto 
prenatal clinic, studied 120 pregnant women 
on low protein-calorie diets (their normal 
diets) and 90 women on the same diet who 
were given supplements. All the women were 
of low economic status. The authors con- 
cluded that on every physical measure the 
babies of mothers given the supplements were 
superior to the babies of the other group. 

This line of argument leads one to the con- 
clusion that the role of stress within the intra- 
uterine environment is not known, but that 
intrauterine nutrition seems to be very im- 
portant, 

The relationship between social class and 
nutrition seems clear. Now what of the rela- 
tionship between nutrition and problems of 
pregnancy and birth? Toverud et al. (1950) 
reviewed a large number of studies in which 
vitamin and mineral intakes of pregnant 
women were controlled. The overall results 
were that the control of vitamins and minerals 
led to significant decreases of stillbirth and 
neonatal mortality rates. McCance et al. 
(1938) compared pregnant wives of unem- 
ployed English miners to pregnant wives of 
professionals. They concluded that the intake 
of vitamins and minerals was related to the 
economic income and social class of the 
women. Consumption of calories, fats, and 
carbohydrates was not at all related to in- 
come, but protein consumption was definitely 
associated with economic status. This finding 
is important because Burke, Harding, and 
Stuart (1943) then found a consistent paral- 
lel between protein intake of mothers during 
the last 6 months of pregnancy and the 
heights and weights of the infants. Dieck- 
mann et al. (1951) also noted a significant 
increase in the physical health of babies as 


the consumption of protein was increased 
ng the mother's pregnancy. 


durir 7 
The Harvard School of Public Health along 


with two Boston hospitals conducted a longi- 
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tudinal study of 200 women and their preg- 
nancies (Kirkwood, 1955). After following 
the women for 20 years, the researchers con- 
cluded that a good prenatal diet produced the 
best chance of insuring the good physical con- 
dition of the child. Nutrition of the mother 
was considered important not only during 
pregnancy but also when she herself was a 
child. As Kirkwood summarized: “Good ob- 
stetrical care [including good diet] is a very 
broad type of care that must start with the 
birth of the future mother, or even before 
that, with her mother who is the grandmother 
of the baby we are discussing [1955, p: Si] 

Birch è has discussed the intergenerational 
aspects of this problem. Citing data from a 
series of studies in Aberdeen, Scotland (Baird, 
Thomson, & Duncan, 1953; Baird, Walker, 
& Thomson, 1954), Birch claimed that low 
birth weights of infants were highly correlated 
with mothers’ heights, which were in turn 
correlated with the mothers? socioeconomic 
status when the mothers were born, not with 
the mothers’ socioeconomic status at the time 
of pregnancy. (In Aberdeen all women re- 
ceive comparable health care because of the 
national health care System, and complete 
records are kept on all individuals through- 
out their lives. These records permitted ac- 
curate assessment of social class.) 


One mechanism by which the intergenera- 
tional 


of the pelvic region: 


Good environment and adequate nutrition during 
childhood should prevent flattening of the bony 
pelvis. Full nutrition during prepuberty and puberty 
phases should allow the child to attain full poten- 
tial height and physique, and the pelvis its maximal 
capacity [p. 30]. 


* H. G. Birch. Nutritional risk and learning dis- 
abilities: An epidemiological view. Symposium pre- 
sented at the meeting of the American Association 


for the Advancement of Science, Boston, December 
1969. 
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Thomson (1959) studied what he termed 
the “reproductive efficiency” of women. He 
found that there was an inverse relationship 
between the mother’s stature (and presum- 
ably pelvic size) and problems of prega 
such as fetal malformations, hemorrhage, an 

erinatal deaths. 

: Jeans, Smith, and Stearns (1955) collecte 
data on 400 pregnant, low-income women a 
Towa, whose diets were commonly deticien 
calcium and protein. Besides the relation 
between mothers’ nutrition and birth e 
of babies, as also reported by Burke y P 
(1943), there were significant relations D 
between poor diet and prematurity "ss 
(more than twice as high as the preman e 
rate of the control group with good he 
and also between poor diet and multiple Er. 
genital anomalies, Again referring to lude 
from the Aberdeen research, we can conc B. 
that women from the lower social “a to 
(especially those of small stature) WU 
have the least nutritious diets and the ES. 
est rates of congenital malformations, e 
cially those malformations affecting the dro- 
tral nervous system (anencephaly, pex 
cephaly, spina bifida, and so forth) Q 

tagu, 1962). " 

The data that have been reported i ship 
subsection suggest more than a relation 2 
between undernutrition and physical b 
ciencies. They suggest also a mechanism. in 
which undernutrition may cause difficult ic 
pregnancy and birth (viz., reduced Pon 
development), and they also demonstra, 
the central nervous system is frequent!) 
part of the body that is damaged. 


n this 


Brain Growth and Myelination «d 
In the previous subsection evidence j- 
presented that links prematurity rates; F 
natal deaths, low birth weights, an ficiet” 
genital malformations to nutritional e nancy 
cies in the mother's diet during pree ios, 
and even earlier. The congenital ano™ ar 
as pointed out by Jeans et al. 19555 us 
mainly those that involve the central em Tes 
System. Since the main concern in i mal- 
view is with the psychological effects © inal 
nutrition, the literature on brain en 
cord defects is discussed in detail. 
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- 
, jd number of studies have been done on 
gs (Platt, Heard, & Stewart, 1964), pigs 


Bir, Dobbing, & McCance, 1967), and 
Noble iei Dobbing, 1966; Winick & 
in diet 66), in which the animals have been 
ae we that Were deficient in some of the 
rificed an a W hen the animals were sac- 
Ess thy d their brain tissue analyzed, in all 
ard € experimenters reported significantly 
Ta ed brain development. 
tarded thre that brain growth may be re- 
nisms p igh a number of different mecha- 
that v^ avison and Dobbing (1966) noted 
d SS the undernutrition occurred during 
rats i A period of development of the 
growth ds they obtained the most severe 
lieveq th : ardation. These researchers be- 
might p at inadequate myelination in humans 
ciency e a significant factor in mental defi- 
Paired and they emphasized that the im- 
Sufferin intellectual development of children 
With (th from phenylketonuria is associated 
ective uh not necessarily caused by) de- 
ar HR in the brain. ' 
is tetasce, mechanism by which brain growth 
Cel] Pur es the rat is through insufficient 
at the =. Winick and Noble (1966) found 
epended ects of malnutrition on brain cells 
al at n on the phase of growth of the ani- 
Or iwi time of the dietary insufficiencies. 
Cel] divi » Very early malnutrition obstructed 
Quent] re even when the rats were subse- 
Tecovey on nutritious diets, they did not 
found y ully, In general, Winick and Noble 
tio oc hat the later the period of malnutri- 
divisio curred, the more likely it was the cell 
diq fig unimpeded; later malnutrition 
Se oe uce decreased cell size, but with sub- 
nutritious diets the animals could re- 
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mate animal studies clearly support the view 
Ba. rd earlier the malnutrition occurs, the 
he k ne is the effect on brain growth. 
Riker very few reports in the literature 
Es AP. to verify this conclusion in hu- 
Petiment hough it is not ethical to induce ex- 
babies tally severe malnutrition in newborn 
dren b it 1S possible to do autopsies on chil- 
ünq H die of malnutrition. Winick, Rosso, 
Wtonsia erlow (1970) have reported on the 
Sof 16 Chilean and Jamaican babies 


325 


who died of malnutrition before 2 years of 
age. All the children had a subnormal num- 
ber of brain cells; three of them had less than 
40% of the normal number. According to 
Winick (1968, 1970), the human brain grows 
mainly by cell division during gestation and 
the first 6 months of life; after 6 months of 
age the brain grows mainly by taking in 
proteins and fats, without increasing the cell 
number. He concluded: 


Severe undernutrition in the neonatal period will 
curtail cell division in all organs including brain. 
Recovery will occur only if adequate feeding is 
resumed early, presumably while cell division is still 
occurring [1968, p. 197]. 


Verification for Winick's results can be 
found in several other autopsy studies. 
Brown's (1966) autopsy report on organ 
weight in 1,094 Ugandan children, who died 
while suffering from various degrees of mal- 
nutrition, demonstrated that brain weight 
was low for malnourished children. Naeye, 
Diener, and Dellinger (1969) chose an urban 
American sample of 252 babies either still- 
born or dead within 48 hours of birth. Au- 
topsy results showed that those from poor 
families were 15% smaller than those from 
nonpoor environments. All the body organs 
and the brain weighed significantly less in the 
infants from poor families. Parekh, Pherwani, 
Udani, and Mukherjee (1970) found a 28%- 
3695 weight deficit in the autopsied brains of 
357 malnourished Indian children. The greater 
the nutritional deficiency, the greater was the 
weight deficit, especially if the malnutrition 
occurred in the last 3 months of gestation or 
the first 3 months after birth. 

Since the present interest is mainly the 
psychological effects of nutritional deficiencies, 
the obvious question arises: What parts of 
the brain seem to be most traumatized in 
the autopsied tissue? This issue was discussed 
briefly following one of the American Associ- 
ation for the Advancement of Science sym- 
on malnutrition and behavior, Decem- 
vidence seems to be incon- 
clusive. Winick and others have found a gen- 
eral reduction in brain weight, with no par- 
area more significantly affected than 
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ber 1969. The e 
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RELATIONSHIP BETWEEN MALNUTRITION 
AND MENTAL DEFICIENCY 


Some of the research reported in the previ- 
ous section demonstrated that malnutrition 
can affect not only prematurity, perinatal 
deaths, and birth size but also congenital 
anomalies of the central nervous system and 
brain weight. Early malnutrition appears to 
affect cell number in the brain and is not 
easily overcome; later malnutrition (after 
approximately 6 months of age in humans) 
affects brain cell size and is more easily re- 
versed. 

What are the behavioral and mental effects 
of malnutrition? The question is most easily 
answered in terms of nonhuman species. 
Changes in the postures, gaits, brain weights, 
electroencephalographic records, exploratory 
activity, and learning ability of rats, pigs, 
dogs, and other animals have been well docu- 
mented (Scrimshaw & Gordon, 1968). Typi- 
cal are the results of Caldwell and Churchill 
(1967); protein-deficient rats had lower 
birth weights, had a higher preweaning mor- 
tality rate, and performed less well on the 
Lashley IIT water maze than well-nourished 
rats. 

Mental apathy and psychological deficiency 
can be the results of insufficiencies of specific 
vitamins, proteins, and calories, and also of 
congenital malformations. 
Strated that malnutrition is also related to 
birth weight and prematurity rates, can we 
show that birth weight and prematurity rates 
are related to mental deficiency? 


Having demon- 


Prematurity, Birth Weight, and 


Mental 
Development 


Knobloch, Rider, Harper, 
(1956) studied a variety of f 
physical and mental development in prema- 
ture infants. They defined a "continuum of 
casualty" which ranged from more severe 
problems such as spontaneous abortion and 
stillbirths to less severe results like cerebral 
palsy, epilepsy, and mental deficiency. Com- 
paring 500 premature births with 492 full. 
term controls, matched for socioeconomic 
status, season of birth, and parity of the 
mother, the authors then administered physi- 
cal and Gesell developmental examinations at 


and Pasamanick 
actors related to 
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=ø cardie, Montiel, and Birch (1967) tested 


about 40 weeks after birth. In general, | 
iound that the incidence oi physical oi 
mental abnormalities increased as birth welg ; 
decreased. With regard to intellectual d 
tial, they found that whereas 21.8% o A 
controls were above average, only 16.3 ae 
the moderately low birth weight E. di 
(1,500-2,500 grams) and only 5.3% or 500 
very low birth weight babies (less than a 
grams) were above average. Judged as 3 E 
tally defective or borderline defective M. 
1.6% of the controls, 1.8% of the ees 
small babies, and 17.6% of the very email 
group. In sum, the probability of a very $ 


sas only 
baby being completely normal a 
50.975, compared to 88.4% for the co for 


Knobloch et al. (1956) did not control f 
several variables that might have aes i 
their data (e.g., the intellectual poten quite 
parents), but the study as a whole etu 
complete and the evidence is drama vts 
clear: babies of low birth weights nn em 
significantly lower probability of Pe realty 
tirely physically and psychologically he? 


than babies of normal birth weights. i Li- 
Using the Gesell schedule, Crav!0*o: 


] mo” 


$ prema 
tor and adaptive development ula fron 


ture Guatemalan babies. They exc + wal con 
their sample any baby with physiologic@ ig 
plications, yet the tests still showed à a 
cant lag in performance when compat pa" 
babies born at full term. There am 
ently no follow-up study to dem us 
permanency of the lag. Churchill (196 a 
IQ as a measure of the developme? 
sample of American babies and foun 5 
nificant negative correlation in twins e con 
IQ and birth weight. Churchill’s sa™P 


nifi- 


„hies: 
sisted of full-term, low birth weight vA 
his results are consistent. with Craven g in 
Cravioto and DeLicardie (1968) ur he 
terested in the role of social variables. 
relationship between size and eee 
They compared a group of rural eur i 
children with a sample of upper-class 
Guatemalans, Height of the childr in 
highly correlated with intelligence phe 
former group, but not in the latter ‘has bee 
plication of this research, which af wher 
verified in several countries, iS a size * 
malnutrition is not a problem, a chi 


g] 
ed 
t of 
d a 9 
tw 
bw. 
I 
E 
Wy 
HE; 
ce 3 
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det ine i ei gi o. 
T ermined f 7 7 i S igni 

mainly by genetic factors. In were significantly more complications of preg- 

S > 


Eni pe where malnutrition is more com- 
ae bang. children who are malnour- 
tial bed achieve their full height poten- 
E p is stunting of growth is accompa- 
Bilary pc: deficits. Consequently, smaller 
Bie of : Ed end to have lower IQs. This 
oe neg is strong confirmation that 
ina rition enables a child to reach his 
Thi M genetic potential. 
Dio ee ee between birth weight and 
twins. win ads been examined extensively in 
Silnistered erman and Churchill (1967) ad- 
identical - intelligence tests to 27 sets of 
eee E twins, aged 5 to 15 years. In all 
the : twin member who was the smaller 
verbal c at birth achieved lower scores in 
normal ¢ festeues IQ. All the twins had 
cations’ i -term deliveries with no compli- 
Would ^ n other words, no twin member 
birth nu been defined as premature, low 
ferens t, or physically: "at risk." Yet the 
and (he s in IQ were statistically significant, 
Pairs sty Tesults were consistent across all 
idied. 
Chu; eezetation of Willerman and 
ating s data is that unequal prenatal 
Ceives e nay occur such that one twin re- 
is evidence | nutrients than the other. There 
sion v sa for this theory in the “twin trans- 
of the re ia (Driscoll, 1964). Because 
ical pes of vasculature common among 
More bl Wins, one twin sometimes receives 
than th ood (and, consequently, nutrients) 
to the e other. The smaller twin may suffer 
,. extent of becoming anemic, while the 


ar 
blood, fetus frequently has an abundance of 


ident 


cagtbson, Kangas, Young, and Bramhall 
fingin, Confirmed. Willerman and Churchill's 
bine 8s: In twins born with widely disparate 
logica teats, but with no apparent physio- 
E disorders, the smaller twin member 


Sist, 
twin, ently had a lower IQ than the larger 


Se 
Spe; tae research teams have done retro- 
dren, p Studies of mentally subnormal chil- 
{Sete asamanick and Lilienfeld (1955) col 
qn in * on mentally defective children 
he k altimore between 1935 and 1952. 
hidre Ompared them with mentally normal 
orn during the same period. There 


nancy and significantly higher rates of prema- 
turity and neonatal anomalies in the mentally 
defective children. As previously noted, these 
latter factors are linked with nutritional defi- 
ciencies. Birch (1968) reported similar data 
on prematurity rates. 

Churchill, Neff, and Caldwell (1966) pur- 
sued the issue of the relationship between 
birth weight and intelligence. Comparing 51 
normal and 51 moderately retarded children, 
they concluded that the retarded group had 
significantly lower birth weights than the 
normal children. All the children were of 
comparable socioeconomic status. The results 
could have been attributed to differential pre- 
maturity rates, since there is a high prema- 
turity rate among mentally retarded children. 
When premature births were excluded from 
the analysis, however, there was still a sig- 
nificant relationship between mental retarda- 
tion and low birth weight. Churchill et al. 
(1966) suggested that their results were 
probably due to intrauterine nutritional vari- 


ations. 


Direct Evidence Linking Malnutrition and 
Mental Deficiency 

What this author considers “direct evi- 
dence” are studies that examine and/or ma- 
nipulate nutrition and assess mental develop- 
ment or IQ in humans. This group of experi- 
ments differs from those that are concerned 
with related or intervening variables (prema- 
turity rates, birth weight, and so forth). 

An adequate model for a research design to 
answer the question, “What is the effect of 
malnutrition on mental development?” should 
strive to fulfill the following criteria: 

1. Both the duration of malnutrition and 
the extent of physiological and psychological 
effects should be assessed. 

2. The approximate period in life during 
which the malnutrition was experienced 
should be consistent across subjects. 

3. All other physiological variables—pre- 
maturity, chronic disease, congenital malfor- 
mations—should be carefully controlled. 

4. Environmental factors—family income, 
socioeconomic class, diet, parents’ education 
- should be carefully controlled. 

5. Mental development should be assessed 
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with a variety of measures: tests for IQ, for 
cognitive development, for perceptual and 
motor skills, and perhaps for emotional and 
personality development. 

6. Tests of psychological development 
should be given periodically over a decade or 
more, to examine the permanency oí the 
effects. 

All of the studies reviewed in this section 
fail in some way to meet these criteria. This 
statement does not justify ignoring the re- 
search. Several of the studies—notably Chase 
and Martin (1970), Cabak and Najdanvic 
(1965), Pollitt and Granoff (1967), and 
Stoch and Smythe (1967)— present relatively 
thorough methodologies and very convincing 
results, 

One of the earliest attempts in the United 
States was the Harrell, Woodyard, and 
Gates study reported in 1955 (for discussions, 
see Masland, 1958; Montagu, 1962; Robin- 
son & Robinson, 1965). Harrell et al. chose 
two samples of pregnant women and ad- 
ministered four types of dietary supplements. 
The Kentucky sample consisted of 1,200 
white women, most of whom were already on 
fairly adequate diets. The Virginia sample 
consisted of 1,200 women, both black and 
white, of poor economic status, The four 
daily dietary supplements were as follows: 
(a) ascorbic acid; (b) thiamine, riboflavin, 
niacin, and iron; (c) inert material; and (d) 
thiamine. Each sample was divided into four 
groups to receive the four supplements, In 
the Virginia sample, 518 of the offspring were 
tested at age 3; 811 of the Kentucky off- 
spring were tested. There were no significant 
differences in the Kentucky children's IQs, 
perhaps due to the generally adequate diets 
of the mothers even without the supplements, 
In Virginia, however, the group receiving Sup- 
plement 5 had a significantly higher average 
IQ than the group receiving Supplement c. 

The conclusions drawn from this research 
are limited, yet still significant. The dietary 
control was restricted to the supplements, so 
we are unsure whether the women's normal 
diets were exactly comparable. The reasons 
for testing less than half of the Kentucky 
children are unclear, and there might be some 
contaminating factors that contributed to 
the selection of these 518 out of the 1.200. 


And as Harrell et al. (1955) admitted, the 
best conclusion that can be drawn from their 
research is that vitamin supplements can 
yield a higher IQ until age 4. Children were 
not followed beyond that age to test the E. 
bility of the results. Thus, this experimen 
did not control for socioeconomic factors E 
the Kentucky sample, and they failed to e 
amine the permanency of the effects. E. 
Another study that fails to provide ud 
plete control of diet is the Christakis, M "e 
janian, Nath, Khurana, Cowell, Arc id 
Frank, Ziffer, Baker, and James (1968) a 
vestigation of 642 New York City fifth- 2 
sixth-grade children from the Lower . na 
Side of Manhattan. Each child’s atte 
status was determined from panier the 
ports, while reading test scores providec mple 
index of mental ability. In the entire "rr. 
only 6.4% were judged to have - 
dietary histories. In general there was à if b 
tive correlation between relatively high "with 
ing scores and excellent diet patterns, bo 
Chinese children at the high end on end. 
variables and Puerto Ricans at the low 
Although there were íew clinical Rm a 
malnutrition, the researchers did idet. - 
cluster of Puerto Rican children with ding 
optimal" nutrition and very low re? 
scores, This research does not attempt is 
fill any of the six criteria outlined e f 
is an epidemiologic survey that depen : 
tirely on subjective reports of dietary intel 
and on reading ability as a measure © 
lectual capacity. ti 
One American study of severe malnt : 
was reported by Chase and Martin epital- 
Choosing 19 children who had been host ney 
ized for malnutrition before the age of ' aftet 
tested the children from 2 to 5 yen a mfet 
treatment. Height, weight, head ect all 
ence, and developmental quotients hd and 
significantly low for these children. C 1 above 
Martin fulfilled all the criteria outlined ^ iols. 
for physiological and environmental “a 
Perhaps in a few years they will be 2 
report further follow-up data. e 
Cabak and Najdanvic (1965) We 
cerned about the depression of IQ ms 
felt followed in severe cases of infant | 
trition. They chose a sample of 36 an it 
Sarajevo, Yugoslavia, who had been 
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ae the ages of 4 months and 24 
E eor are treatment of marasmus. At the 
be phy. the study, all the children seemed to 
mime normal; those with chronic 
Te oon = other defects were excluded from 
were uu e abot two-thirds of the children 
Binsining spring of unskilled laborers; the 
higher i one-third represented families of 
Were te : onomic status. When the children 
18 of a ed with a modified Binet test, only 
110); TM scored in the normal range (91— 
maining n between 71 and 90; the re- 
not one 1 scored below 70. In other words, 
actly voci an IQ above average, and ex- 
cient, Th alf of them were mentally defi- 
an Serhi results were significantly lower 
and Najd ian norms. Unfortunately, Cabak 
matched EM failed to use a control group 
and Cra ior environmental variables. Birch 
With G MOEG (1968) obtained similar results 
enced e eap children who had experi- 
tendency nutrition. There was an increased 
derline z, for the children to fall in the bor- 
olli r subnormal IQ range. 
Study 3 and Granoff (1967) conducted a 
ren Rows similar to Cabak’s, using 27 chil- 
he child: the slum section of Lima, Peru. All 
Ospitaliz aged 11—32 months, had been 
tition a, for severe protein-calorie malnu- 
tom th hen they had apparently recovered 
logical e malnutrition (judged by physio- 
Infant gaure, they were given the Bayley 
Ment cales of Mental and Motor Develop- 
the Bas my two of the children scored above 
Mental q levels of the scales; there was severe 
logica] deficiency apparent despite the physio- 
Oci recovery, To exclude the effects of 
tine a economic factors, Pollitt and 
tro, , "Sed siblings of the subjects as con- 
the h n all cases, the siblings scored within 
ma "bed range. The retardation of the 
bes Pci children seems to be explained 
ñe o dietary deficiencies. 

an ault in the preceding studies— Chase 
anq in Cabak and Najdanvic, Pollitt 
v d Kis the lack of long-term follow- 
Vi sub Are the impairments irreversible? 
“ation so equent adequate nutrition and edu- 
leficic or 10 years or so, could the mental 
X a nr of these children disappear? This 
Sen hey question, and so far it has not 
Swered satisfactorily. Cravioto and 
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Robles (1965) believe that the possibilities 
for complete recovery from severe protein- 
calorie malnutrition are slim if the malnutri- 
tion occurs before the child is 6 months old. 
This estimate coincides well with Winick's 
(1968) research, which showed that total 
recovery from early malnutrition can occur 
only if rehabilitation begins during the first 
6 months of life, while cell division is still 
taking place in the brain. Thus, if malnutri- 
tion does occur before 6 months of age, and 
is not treated during the period of cell divi- 
sion, it seems that the brain will be irrepa- 
rably damaged. Presumably, later malnutri- 
tion interferes with protein synthesis, which 
is easier to correct. 

There is one major study in the literature 
that reports the only significant attempt so 
far in the world to collect long-term follow-up 
data. Since the long-term effects of malnutri- 
tion seem to comprise a major gap in our 
knowledge, this research deserves detailed 
consideration. 

Stoch and Smythe (1967) began their 
South African study in 1955. Twenty black 
infants who had suffered from extreme pro- 
tein-calorie malnutrition were matched for 
sex and age with controls. A large variety of 
tests were used for the children: Gesell infant 
scales, electroencephalographic evaluations, 
and perceptual tasks. An IQ score was esti- 
mated from these tests every 2 years. 

As might be expected, the heights and 
weights of the malnourished group were sig- 
nificantly less than the controls. Head cir- 
cumference was also significantly less; this is 

g, because there is gen- 


an important finding 
erally a very high correlation between head 
reight, Thus, the 


circumference and brain w 
experimental children seem to have had much 
brains than the controls. Stoch and 
Smythe (1967) estimated that the average 
intracranial volume of the experimental group 
7% less than that of the controls. 
of the experimental infants 
d lower IQs than the very 
lowest child from the control group. All the 
experimental children scored significantly 
lower than the average control score. 

It is worth noting that the control group 
f not above average. They were from 
c class (as were the 


smaller 


was 13 
The majority 
(12 of the 20) ha 


was itsel ; 
the lowest socioeconomt 
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experimental children) and their mean weight 
at age 1 year was below normal. The living 
conditions of the two groups in the beginning 
of the study did differ, however, with the 
experimental children more commonly living 
in broken homes, with a higher rate of alco- 
holism and unemployment. By 1967 most of 
the experimental group's home environments 
had improved. The initial differences, how- 
ever, indicate poor control of environmental 
factors. Stoch and Smythe considered the 
environmental effect in one possible explana- 
tion of their data. They suggested that the 
inactivity and lack of energy associated with 
malnutrition, plus an inadequate home en- 
vironment, could have combined to decrease 
the receptiveness of the malnourished chil- 
dren to stimuli and therefore have impaired 
the learning process. Their alternative hy- 
pothesis was that early malnutrition causes 
brain damage by retarding brain growth. 

There are a number of reasons why Stoch 
and Smythe favor the second explanation. 
Many of the results from the nonverbal tests 
(e.g. visual-motor and pattern perception) 
were very similar to the tests of children 
suffering from brain damage. The abnormal 
electroencephalograms and the decreased head 
circumferences also led them to favor the 
organic damage interpretation. And finally, 
the children had experienced undernutrition 
during the period of maximum brain growth 
and development, namely, before the age of 
2 years. They concluded that the first 2 years 
of life are crucial. 

These 2 years are the years of maximum 
brain growth; they are also the years during 
Which malnutrition occurs most frequently in 
all countries of the world, According to Thom- 
son (1968), the situation is worsening in 
many countries because of an increasing ten- 
dency to wean children from the breast at an 
earlier age. Breast feeding is entirely ade- 
quate for children for many months, espe- 
cially in underdeveloped nations where there 
is often no other adequately nutritious food 
available. If the child is deprived of the 
breast after only 3 or 4 months, and if no 
other adequate food source is available, mal- 
nutrition is very likely to occur. 
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CONCLUSIONS 


Continuum of Casualty 


" " " —P ges 
The information in the preceding pas 


provides compelling evidence that me 
tion can prevent the expression of the Es 
genetic potential for mental development. to 
definitive study to prove causality and 1 
study the significance of timing, er 
mental compensation, and so on, has not EN 
done; it cannot be done because of the anca 
restrictions on experimentation with huma 

subjects, í fa 

Nutrition begins to affect the life o B 
baby long before it is born. The intergener? 
tional data from the Aberdeen studies ees 
et al., 1953; Baird et al., 1954) demora a 
that the nutrition of the baby’s Cae 
grandmother, and perhaps other ancestors s 
influence his own chances for unine 
physical and mental development. One pen 
anism by which the intergenerational a the 
expresses its influence appears to be vià E 
mother's stature, particularly the an g 
her pelvis. Smaller women have an eer 
risk of giving birth to injured or low 
weight babies. PE 

Another way in which nutrition di 
child prenatally is through intrauterine ni 
vironment. In multiple births it may be 
case that one fetus receives less arterial 
ishment than the other. The deprived 
may be stunted in physical or menta à 
In single births a fetus can still suffer 
intrauterine malnutrition. An obvious : à 
that can affect the mother's consumption 
crucial nutrients is income. Clearly, it s "ets 
difficult to provide adequately nutritious class 
on poverty-level incomes than on middle- 
incomes. 

The extent of malnutrition in this 
is directly correlated with income level eas) 
zens’ Board, 1968), This relationship !$ ^, 
to understand. In Massachusetts, a5 on 


fac 


rox 

É ppre? 

ample, welfare recipients aai east 
mately 30¢ per person, per mea 969 


chusetts Welfare Rights Organization, om 
Neither this amount nor the surpi quate 
modity food available can provide i = sinc? 
amounts of essential nutrients, dap 
high protein foods are always nu 
than starches and other carbohydrate 
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CENTRAL NERVOUS SYSTEM 
which | leads to 


LEARNING DIFFICULTIES 


\ creates 
u 
DISTURBANCES OF SOCIAL EXPERIENCES 
which | leads to 


LEARNING DIFFICULTIES 


Fic. 1. Model of the effects of nutritional stress. 


to fea baby is born he is still vulnerable 
of which BOIS of nutritional deficiencies, some 
Samuel e reversible. Kugelmass, Poull, and 
crease Das 44) found they were able to in- 
nourished ris ed IQ score of a group of mal- 
their take, dren by 18 points, by increasing 
tetarded "éd nutrients. The IQs of mentally 

rni, hildren increased by an average of 
ing of with the same treatment. The tim- 
Carlier ue rehabilitation was crucial: the 
effect, ne treatment, the greater was Its 
p Tegard to the factor of timing, per- 
tinuum Pe most helpful to imagine a con- 
3Y Knob] geni to borrow the term used 
Months OR ag and Pasamanick. Beginning 6 

er biet] ore birth and lasting until 6 months 
Stowth at cell division is providing rapid 
tion duri brain tissue. Nutritional depriva- 
PSYcholow this period can severely retard 
in versie. development, and it is probably 
division e unless treatment begins before cell 

iig ends (Cravioto & Robles, 1965; 
fits ok 1968), From 6 months through the 
Btowth Second year of life the rate of brain 
Synthesis still very rapid, mainly by protein 
Can S, but nutritional rehabilitation still 
1967). sare effective (Stoch & Smythe, 
Browth ~eyond this point, the rate of brain 
et al, 7) Significantly slower, and Kugelmass 
Ment 1944) found negligible effects of treat- 


Or 
! IQ scores beyond the age of 4 years. 
B sos 
ra H " 
"gai, I0to- Birch Model: Interaction of 
and Social Factors 


Th 


Th 
Only © Preceding discussion has considered 
how ieee effects of malnutrition, and 
ts Velopm Ie changes might retard mental 
ant, RUN Social factors are also impor- 
erased rac the question should not be 
ence terms of one or the other type of 
> but rather the interaction of both. 


Figure 1 is a model of the effects of nutri- 
tional stress, as proposed by Cravioto and 
Birch (Birch, 1968; see Footnote 3; Cravi- 
oto, 1966), which illustrates the ways in 
which social learning factors and organic 
changes probably interact. The left-hand 
chain illustrates the sequence of events this 
paper has emphasized. Nutritional depriva- 
tion (either pre- or postnatal) leads to 
changes in the brain and impedes mental de- 
velopment. Learning difficulties, or, in the ex- 
treme case, mental deficiency, result. 

The other chain illustrates the fact that 
nutritional deprivation can work indirectly on 
mental capacity. As Cravioto * explained, mal- 
nutrition can interfere with learning by three 
indirect. mechanisms: 

Loss oj learning time. Children who re- 
ceive insufficient nutrients are more vulnera- 
ble to illness and consequently miss more 
school days than healthy children. 

Changes im concentration or motivation. 


for children who are not only mal- 
ry, continual distrac- 


f an empty stomach 
hild's efforts 


Especially 
nourished, but also hung 
tion by the discomforts o 
can seriously interfere with the C 
in school. 

Loss oj the social interaction. involved. in 
meal times. As Cravioto pointed out, we do 
not often think of the amount of learning 
that occurs at most family dinner tables: 
learning of symbolic and social systems, 
learning of cultural norms, and exposure per- 
haps to adult interests. With poverty and 
lack of food, this social learning setting may 
break down, and the malnourished child is 
deprived of still another type of educational 


experience. 


This model illustrates the complexity of the 
se 
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problem of malnutrition and mental develop- 
ment. Birch (1968) summarized: 


Children who are ill-nourished are reduced in their 
responsiveness to the environment, distracted by 
their visceral state, and reduced in their ability to 
progress and endure in learning conditions. š 
Consequently ... [there is] a reduction in the profit 
which a child may derive from exposure to oppor- 
tunities for experience [p. 5961. 


Urgency of the Problem 


Preschool children appear to be the major 
at-risk group all over the world. According to 
Béhar (1968), approximately 75% of pre- 
school children in South America, Asia, and 
Africa are underweight for their age. Since 
about 400 million children under 5 years of 
age live in these areas, he suggested that there 
are approximately 300 million preschool chil- 
dren—60% of the total preschool population 
of the world—suffering from mild to moderate 
protein-calorie malnutrition. 

Malnutrition is also an urgent problem in 
the United States. In April 1968 the Citizens’ 
Board of Inquiry into Hunger and Malnutri- 
tion in the United States published its re- 
port, which claimed that more than 10 million 
Americans were affected by hunger and mal- 
nutrition. Congress, in the “Partnership for 
Health" Bill, charged the Secretary of 
Health, Education and Welfare (HEW) to 
conduct a survey of the "prevalence and loca- 
tion of serious hunger and malnutrition, and 
the health problems incident thereto, in the 
U. S. [Schaffer, 1968, p. 1130]." The survey 
was conducted by the Nutrition Program of 
the Public Health Service, In the spring of 
1968 HEW published its report, which stated: 


children are smaller, they suffer from anemia and 
the effects of substandard protein and vitamin die- 
tary intake. There is reason to believe that the 
continuing levels of inadequacy in dietary intake are 
associated with physical and mental damage . . . 
[Nelson, 1968, p. 1434]. 


In 1969 the White House Conference on 
Food, Nutrition and Health presented the 
President with a 625-page report. The pri- 
ority list for target groups reflects some of the 
issues discussed in this paper: preschool chil- 
dren, pregnant women, primary school chil- 
dren, and then other specific deprived groups, 
such as American Indians and migrant work- 


i 


ers. The recommendations of the conference, 
if implemented immediately, would apparently 
eliminate hunger and malnutrition within 5 
years. When Senate subcommittee hearings 
were held in February 1971, it became obvi- 
ous that in reality little progress had been 
made since the White House Conference. 
The issue of malnutrition has traditionally 
been considered the province of medical a 
public health experts, as demonstrated by r 
bibliographic references for this review. It 3 
puzzling that psychologists have shown 5 
little interest in the psychological effects ° 
malnutrition. (A notable exception is the "d 
Area Psychologists and Social Scientists d 
Social Action; see Opton, Margen, peri a 
Pilisuk, & Sanford.*) There is much ye ity 
be learned about motor deficits, "-— S. 
development, and learning defects and t 
possible relationships to malnutrition. 
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5E. M. Opton, S. Margen, J. B. Neilands, E 
Pilisuk, & N. Sanford. Hunger causes e 
tardation: A Report to the California A 
Committee on Health and Welfare, 1969. MEM 

9 Research published since this review e aene 
mitted (Kotch, 1970; Kotz, 1969; Levitsky & I a 
1972; Rosso & Winick, 1970; Van Marthen a 
Zamenhof, 1969; Winick, 1970; Zamenhof, jent 
Marthens, & Grauel, 1971) includes several Mm 
review articles, new evidence on the intergenera 
effect and on environmental interaction, and d 
thorough analysis of the political obstacles to 
nating hunger in the United States." 


also 2 
Jimi- 
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TASK STRUCTURE AND THE EXPERIMENTAL 


MODIFICATION OF 


VERBAL BEHAVIOR 
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University of Wisconsin 


Numerous studies have investigated 


techniques assumed to modify verbal 


behavior. Attention is focused on three of the most important procedures: 
instructions, verbal models, and verbal conditioning. These procedures are 
reviewed and interpreted as sources of information available to the subject 
in the experimental task. The effects of task structure and subject uncertainty 
are discussed in terms of these sources of information and their effects upon 
the subject’s awareness and intention related to task performance. Studies 
that have compared the use of the three modification techniques with verbal 
behavior are evaluated within the context of this theoretical approach. Finally, 


the similarities and differences between 


experimental studies of verbal behavior 


and the psychotherapeutic setting are discussed in terms of applying modifica- 
tion procedures to problems outside of the laboratory. 
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ity ipmnerous studies have attempted to mod- 
ety of verbal behavior of subjects in a vari- 
cation experimental tasks. Among the modifi- 
in this procedures that have been investigated 
the gre regard, three techniques have received 
(BA Pe amount of attention: use of direct 
stration of to elicit verbal change, admini- 
0 "con a Verbal reinforcement in an attempt 
he enirn emitted verbal responses, and 
mediate, ns of verbal models to evoke change 
ing, d by principles of observational learn- 
s E of the various modification procedures 

cation common feature. The agent of modi- 
Verba] | the experimenter, selects a target 
or ty, State (some change in the frequency 
o E of verbal response) which he attempts 
ing the uce in the individual subject. Produc- 
ion € target state by the selective applica- 
fecu a certain “treatment” (modification 
Y à NM is the purpose of such an experi- 
Subject construed by the experimenter. The 
Usually. upon first entering the laboratory, 
pees does not know the true purpose of the 
menter ft until so informed by the experi- 
: (often at the completion of the study, 
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when the subject is told the “real” purpose). 
As such, the subject can be described as in 
an initial state of uncertainty about his ex- 
pected performance in the experimental task. 

As described in this context, the subject is 
uncertain as to how he should perform suc- 
cessfully in the task. The criteria of success 
can onlv be obtained through knowledge of 
the purpose of the experiment. The experi- 
menter reduces the subject's uncertainty by 
providing him with several sources oj infor- 
mation. In the scope of the present paper, 
these sources may be explicit in the form of 
instructions, verbal reinforcement, or presen- 
tation of models. Additional sources of infor- 
mation are implicit in the nature of the task 
itself (information provided by the degree of 
task structure or ambiguity), or are trans- 
mitted in subtle form to the subject by the 
experimenter's behavior. Attention must be 
paid to such factors as the purpose of the ex- 
periment (as construed by experimenter and 
subject), and how information provided to 
the subject affects his performance in the ex- 
perimental task, if one is to discuss how ex- 
perimental findings are to be applied in set- 
tings outside the laboratory. : 

The purpose of this paper is to provide a 
theoretical framework that attempts to inte- 
grate existing knowledge about procedures 
used to modify verbal behavior. Specifically, 
an attempt is made to describe and analyze 
instructions, verbal conditioning, and the use 
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of models as sources of information available 
to the subject. The ways in which this infor- 
mation is utilized (in terms of the subjects 
awareness and intentions in the experiment) 
are discussed as possible determinants of 
overt task performance. In addition, certain 
similarities and differences between the lab- 
oratory setting and traditional forms of verbal 
psychotherapy are examined to assess the 
potential effectiveness of applying modifica- 
tion procedures to problems outside of the 
laboratory. 


Task AMBIGUITY AND SUBJECT UNCERTAINTY 


For the purposes of this discussion, am- 
biguity can be said to be a property of a task 
when two or more equally likely response 
alternatives are available to the subject. 
“Equally likely” alternatives exist when no 
information is provided (by the task struc- 
ture itself or by the experimenter) as to 
which alternative is more appropriate in terms 
of the purpose of the experiment, and when 
response consequences are equal or equally 
unknown to the subject. It can be said that 
the subject, when faced with an ambiguous 
task, is in a state of response uncertainty. 

Any information provided to the subject 
may serve as discriminative stimuli that en- 
able him to discriminate among the available 
alternatives and select one that is congruent 
with the experimental purpose. Selection of 
this response reduces the subjects uncer- 
tainty and is one factor that facilitates per- 
formance in the task, Sources of information 
that may be available to the subject include 
verbal directives or elicitations given by the 
experimenter or interviewer prior to or during 
the task itself (instructions), prior observa- 
tion of the performance of another individual 
in the same task (modeling), or response- 
contingent "feedback" during the subject's 
performance (as in verbal conditioning stud- 
les). 

It is with regard to the role of verbal rein- 
forcement that controversy arises in the in- 
formational analysis described above. The ar- 
sument centers around the question of 
whether such reinforcement primarily provides 
the subject with information that can be used 
to reduce response uncertainty (cognitive ori- 
entation), or provides an associative strength- 
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ening of the response by means of factors 
such as the incentive or affective quality of 
the reinforcement (behavioral orientation). 
This important issue can be further explored 
by examining the ways in which a subject 
may use the sources of information available 
to him. Although the argument usually focuses 
upon the disputed role of "awareness" as it 
affects changes in verbal behavior, this dis- 
cussion also includes intention as an addi- 
tional cognitive construct. 


AWARENESS AND INTENTION 


The role of awareness in the process E 
learning is a topic of considerable controversy 
(Adams, 1957; Eriksen, 1960). In the realm 
of studies dealing with verbal behavior, is 
controversy appears central in interpre e 
performance in verbal conditioning tasks. is 
considerable attention has been paid to et 
topic by other authors (e.g., Das, 1969; m f; 
sen, 1962; Kanfer, 1968), only the highligh 
of the argument are presented here. d 

There are two main theoretical viewpo!n 
pertaining to awareness in the process 3 
verbal conditioning. The behavioral (or non 
mediational) view holds that awareness is ^ 
resultant of changes in behavior and can E 
considered as a dependent variable. Respon 
changes in the task and subsequent change 
in awareness are both considered to be f 
function of manipulations at the independen 
variable level. This orientation, with aes 
changes, is held by Kanfer (1968), Krasne 
(1962), and Skinner (1957), among pg 
Cognitive theorists, on the other hand, * 2 
lieve that awareness is a necessary condit 
for response changes to occur, and Lem 
awareness as an independent or interven! se 
variable in the control of the verbal resp e 
(e.g, Dulany, 1962, 1968; Spielberger, 196°". 
Intermediate or mixed-model theories pes 
also been put forth as explanations of uem 
ness (e.g, Farber, 1963; Verplanck, 1962) 


Awareness of What? 


The issue of awareness in verbal conditio? 
ing studies is further complicated by the his 
fusion that exists as to the definition renes 
term. Eriksen (1962) has defined meee 
in this context as the ability of the 
verbalize correctly the relationship e 
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2 o M" zoe response and the contingent 
way is i -ne ability to verbalize in this 
E : earned phenomenon in itself, and is 
E ut X aca learning of any rule or con- 
eroriz ulany (1962) has also attempted to 
of E what he sees to be differing levels 
t I in the verbal conditioning task. 
Bist the e position of the present author 
Bitionie concept of awareness in verbal con- 
the Pa studies can be expanded to refer to 
Bo of knowledge possessed by the 
Dose p to the true (experimenter's) pur- 
Purpose the experiment. The _experimenter’s 
Boum r produce changes in a delineated 
specified class. through the application of 
Speakin modification techniques. Strictly 
Petiment. ' the extent of awareness in the ex- 
of ihr, setting is determined on the basis 
Concept Vip by the experimenter, the 
md 4 awareness should be defined as the 
own ins congruence between the subject's 
ment vir s of the purpose of the experi- 
Subject; the experimenter's purpose. The 
continu, awareness, then, may vary along a 
Eo of "correctness" as determined by 
sistent standards. Although this view is con- 
sen fig the definitions provided by Erik- 
these posi )ulany, it is also an extension of 
Oped as sitions in that awareness can be devel- 
ion in a function of any sources of informa- 
k gi ion to reinforcement available to 
Ject in the task. 
a Peri and task structure. Support for 
85 ced definition of the concept of aware- 
Sults "pena from an examination of the re- 
ip b studies that have found a relation- 
ioni, een ambiguity of the verbal condi- 
Dorte d pi and the degree of awareness Te- 
Tévea] Y subjects. A review of such studies 
funr that increased awareness occurs as a 
ti, Con of the greater availability of informa- 
lo ast greater availability 0 
ambigu asks become more structured and less 
the Je to the subject. Information aboùt 
E numb has proved to facilitate awareness in 
195,7 Der of studies (Kanfer & Marston, 
& Ui, Nanfer & McBrearty, 1961; Krasner 
St the ann, 1963; Tatz, 1960). Comparison 
Varia... Proportion of aware subjects across a 
dition s conditioning tasks would be of ad- 
a Tbe in this respect. 
rbal e of the highly structured nature of 
Onditioning tasks such as the Taffel 


(1955) sentence-construction procedure, de- 
mand characteristics that determine the sub- 
ject’s awareness of the experimental purpose 
may become more effective than they would 
be in a more ambiguous task. This interpre- 
tation is clouded, however, because informa- 
tion provided by the task structure increases 
with the degree of task simplicity itseli, and 
may lead to other nontask demand character- 
istics becoming redundant. The subject's 
chances of being correct in his hypotheses in- 
crease as the number of possible correct al- 
ternatives decreases, as in a relatively simple 
task. As Bandura (1969) has noted: 


When the critical response class is unambiguous and 
the response alternatives are severely curtailed, both 
awareness and "learning" are most likely to occur 
as a one-trial event rather than as an incremental 


process [p. 575]. 


A similar argument can be made for experi- 
menter bias effects in relation to task com- 
plexity. Subjects exposed to a highly am- 
biguous task may respond in a greater fashion 
to extra-task cues provided by both demand 
characteristics and experimenter bias, because 
of the relatively high state of subject uncer- 
tainty. Conversely, in a highly structured 
task, such as the Taffel conditioning pro- 
cedure, experimenter bias effects may prove 
to be ineffective due to the sufficient informa- 
tion provided by the interaction of task struc- 
ture and reinforcement (cf. Zegers, 1968). 


Intentions 

Awareness, as discussed in the present con- 
text, refers to a state of knowledge. This 
knowledge, pertaining to the subject’s percep- 
tion of the experimenter’s purpose, is in itself 
a static cognitive state. It represents “what 
is learned” in the experimental situation. The 
only observable manifestations of this learn- 
ing are the subject’s overt task performance 
and his statements about the determinants of 

is performance. : 
a amei itself, however, is not sufficient 
to account for overt task performance. There 
must be some incentive present (such as de- 
sire to please the experimenter, need for con- 
firmation of one’s hypotheses, wanting to re- 
ceive social approval, etc.) that activates the 
-formance. This incentive has the 


subject’s pet 3 : 
effect of producing an intention to act. Inten- 
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tion is here defined as a set of self-generated 
instructions based on both the subject's 
awareness of the “correct” response, and 
sufficient incentive conditions to motivate po- 
tential performance. 

The definition of intention presented above 
is similar to Dulany's (1962) discussion of 
"behavioral intention." The concept of inten- 
tion is important from a cognitive point of 
view because it provides an index of aware- 
ness in the experimental task. It is here as- 
sumed that /earning can occur in the absence 
of immediate performance of the task re- 
sponse, and that information about what has 
been learned can be ascertained by asking 
subjects to verbalize their intentions. 

It is important to note that awareness and 
intention may not always be congruent. 
Knowledge of the experimental purpose 
(awareness) may lead to the intent to per- 
form the “correct” response, or (depending 
on particular incentive conditions) may lead 
to a different intent, such as to inhibit re- 
sponding or to produce a different or “oppo- 
site" response. Farber (1963) has discussed a 
verbal conditioning study in which subjects 
were assessed for awareness in posttask in- 
quiry. He found that aware subjects either 
showed performance that could be considered 
congruent with their intent to conform to the 
purpose of the experiment, or showed per- 
formance that could be considered incongru- 
ent with conforming intentions (his “aware- 
nonforming" subjects). Similar results have 
been reported by Holmes (1967). The rela- 
tion between awareness and intention has 
been stated by Dulany (1962): “That a hu- 
man subject does what he thinks he is sup- 
posed to do [awareness] if he wants to 
tention] . . . [p. 109]." 

The behavioral point of view as stated by 
Verplanck (1962) also assumes the indepen- 
dence of awareness and intentions, but adds 
that intentions and performance are addi- 
tional independent response systems, inde- 
pendently subject to reinforcement control: 
“Experimentally, the subject's rules, his *hy- 
potheses,’ can be dissociated to a degree from 
the behaviors that they are presumed to di- 
rect. He does not carry out his intentions 
[Verplanck, 1962, p. 138].” 


Another possible behavioral stance would 


[in- 
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be that the subject does learn without aware- 
ness, and that he subsequently attributes his 
behavioral changes to his own intentions. In 
order to clarify the controversy that exists 
concerning awareness and intention, à dis- 
cussion of possible methodological strategia 
that might be employed to assess these tW 
factors would be in order. 


Assessment of Awareness and Intentions 


From the behavioral standpoint, ie 
such as awareness and intentions are ait d 
nuisance variables that are to be control ^ 
for, if possible. Kanfer (1968), for bt 
has suggested the use of extensive prete 
procedures that would produce habituation 
individual differences and behavioral : ese 
ations" of this type. Another controlling pss 
cedure has been used by Oakes (ER M 
Oakes, 1965; Oakes, 1967), who ur 
subjects to engage in a distracting perm. 
as naming colors) between verbal con e E 
ing trials. It is assumed that performance dba 
this intertrial task will interfere with hy- 
formulation and rehearsal of awareness y 
potheses. pro- 

Criticisms of awareness assessment a 
cedures. When awareness is assessed a o 
ies of verbal behavior, the usual procedure ae 
question the subject following his perform? 
in the task. Subjects are then w^ 
various categories of awareness on the | 


(e.g., Spielberger, 1962). Considerable €T 
cism of this procedure has been p 
(Kanfer, 1968; Spielberger & DeNike, 1 tho 
One main criticism has been that this me 
cannot determine the point in the tas% nes 
quence where awareness first develops. 
awareness occur prior to, concurrently Pis, 
or subsequent to changes in overt Pe s of 
ance? Another possibility is that repo ring 
awareness are determined by the sensi * 
nature of the inquiry procedure itsel ‘str 
eral attempts have been made to je 
assessment interviews which carefully E (e.£* 
from general to specific questions ove” 
Spielberger & Levin, 1962). Attempts ^ with 
come certain of the difficulties pre een 
posttask assessment of awareness pel ie 
made by questioning subjects T di itsel 
periods during the task perform 


with: 
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fee. DeNike, 1964; Kennedy, 1970; Spiel- 
E » Bernstein, & Ratliff, 1966). 
E. nu of criticism directed at the 
ii ege procedure concerns the 
kely tos aider which subjects would be 
he e awareness to the experimenter. 
less pim is that self-reports of aware- 
ttle of y affected by the demand char- 
“pure” er oF the experiment (as opposed to 
in the brag of response contingencies 
score Ce of the demand incentives to 
1958) los em). This point of view (cf. Marx, 
fion st es its impact in terms of the defini- 
às it js ee as presented in this paper, 
fee ven that all extra sources of in- 
in ae MAR demand characteristics) , 
tingencies n to response-reinforcement con- 
of the exi combine to determine awareness 
acteristic, perimental purpose. Demand char- 
On the E per se will thus have equal effects 
Subseque evelopment of awareness and the 
their h nt “eagerness” of subjects to report 
Ma Ypotheses, . 
Menoa ee awareness. One alternative 
is to salt. determine the effects of awareness 
Diii e awareness levels prior to task 
Mation "pel If subjects were provided infor- 
in the r to the true experimental purpose 
an orm of instructions, or by being 
ed off” by a confederate subject (Levy, 
of ec Es could be postulated that the role 
as to the cement as a conveyor of information 
siderably D of the study would be con- 
Jects Wee ess important. For example, if sub- 
Was to ș € told that the purpose of the study 
(topics d. nouns in three selected topic areas 
Ment to ; tige by independent assess- 
rate) y nave a relatively high operant base 
Sire no particular restrictions as to 
Would nd or order within topic categories, 
iN egor einforcement applied to one particular 
Dare "d produce a “conditioning” effect com- 
Videq Hes the performance of subjects not pro- 
Dose» With prior information as to the pur- 
4 
20 lutis ent of intentions. Another possible 
'Onship h the general problem of the rela- 
hte i cage awareness and behavioral 
herbal ie o assess the subject's intentions. 
ig ascert Ports of intentions to perform can 
havior ained in the absence of actual task 
~ Subiects who are given information 
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about the experiment, in the form of instruc- 
tions or by observing the behavior of another 
subject who participates in the task, could be 
asked to state their intended behavior in the 
same task. The assessment of intentions could 
occur at various stages of the experimental 
sequence, in order to determine the temporal 
development of awareness hypotheses. Sub- 
jects could be queried about their expecta- 
tions, awareness of experimental purpose, and 
intentions at fixed intervals prior to, during, 


and following the experiment. 


SOURCES OF INFORMATION 


Instructions, the use of models, and the 
application of reinforcement can be consid- 
ered as the three most important techniques 
used to experimentally manipulate verbal be- 
havior. As conceived within the present theo- 
retical context, these techniques share a com- 
mon property in that they all serve as sources 
of information to the subject in the experi- 


mental setting. 


Instructions 

Considering that some form of instructions 
is used in practically every psychological ex- 
periment involving human subjects, it is sur- 
prising that so little attention has been paid to 
the definition and theoretical analysis of this 
factor. Part of the reason for this neglect has 
been that instructions have been used for 
such a wide variety of purposes in the ex- 
perimental situation that a single, all-encom- 
passing definition would be of little meaning. 
Gagne (1964), in a discussion of problem- 
solving behavior, has outlined some of the key 
functions of instructions, including (a) 
identification of the terminal (or criterion) 
performance in the task; (^) identification of 
salient parts of the stimulus situation; (c) 
aiding recall of relevant subordinate per- 
formance capabilities necessary to the task; 
and (d) helping to “channel thinking, in 
terms of strengthening or weakening prior hy- 
potheses of subjects. In addition to these at- 
tention-directing and performance specifica- 
tion functions, instructions have also been 
used to manipulate motivational levels (by 
neans as describing incentives that may 
ng or following performance 
changes in “drive level," as 


such n € 
be obtained duri 


or by producing 


340 


in self-esteem, success-failure, and other 
similar manipulations). A recent paper by 
Sarason (in press) reviews evidence showing 
that personality factors such as anxiety may 
affect the extent to which individuals attend 
to and use motivational cues presented in the 
form of instructions. 

In many oí the studies involving verbal 
behavior as the dependent variable, a cogni- 
tively oriented definition would seem to apply. 
Instructions consist of explicit information 
(structure), provided by the experimenter to 
the subject, which has both instigational and 
directive functions. The instigational function 
of instructions is designed to initiate or ía- 
cilitate intention to perform in a general sense 
(the “this is what we want you to do" as- 
pect). The instigational nature of instruc- 
tions is absent in other modification tech- 
niques, such as exposing observers to a model 
without prior instruction to copy the be- 
havior. The directive function directs the 
subject's attention to stimulus conditions in 
the task and to specified performance re- 
Sponses required to engage in task behavior. 
It may also be designed to control extraneous 
behaviors by directing subjects not to engage 
in certain responses. Whereas the instigational 
component chiefly affects the subject's inten- 
tions to perform, as by manipulation of in- 
centive conditions, the directive component 
contains information that may contribute to 
the subject's awareness of the experimental 
purpose. As a whole, instructions provide the 
subjects with the experimenter’s rules that 
apply to the experiment. The subject can 
make use of these rules as mediators that 
guide his performance in the task. 

A parallel definition could be stated from a 
more behavioral point of view. The informa- 
tional quality of instructions can be described 
in terms of discriminative stimulus properties 
(Simkins, 1963). As noted by DiVesta and 
Walls (1967), it is necessary to assume that 
a subject’s response to instructions depends 
on his prior reinforcement history for re- 
sponding to instructions of a similar type. A 
history of positive reinforcement for follow- 
ing instructions would thus facilitate future 
adherence. 

Instructions can be used to vary the am- 
biguity of the task by increasing or decreasing 
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the number of response alternatives open to 
the subject. They can also be used to manip- 
ulate awareness, as defined in this paper. 
Awareness can be increased (and the subject s 
uncertainty decreased) by informing him 0 
the actual or ostensible purpose of the -—. 
ment. Deceptive instructions usually are a 
signed to control the subject's attempt " 
ascertain the “true” purpose when it !5 m 
that such knowledge (or attempts to et 
this knowledge) would confound the ee, 
of other independent variables. Tastruci 
in verbal conditioning experiments are the 
quently of this type, so as to “allow W 
effects of verbal reinforcement to operate 1 
relatively pure form. , k 

It is P seni to note that studies win 
have investigated human learning qu 
absence of instructions, in the area of nave 
dental learning" (cf. Postman, 1964), ^* E. 
been used to determine the role of gin 
in the learning process. This approach » i 
applies to the investigation of observa 
learning (modeling, identification), Ihe 
direct instructions are usually absent. ions 
understanding of the nature of instruct 5 
may be further advanced by a discussion, ie 
modeling procedures as they apply t° 
modification of verbal behavior. 


Modeling 


It was stated that the main character” ñ 
of instructions is that they provide the then 
ject with a rule or principle, which can ring 
be used as a response class mediator. Du 
performance, instances of that response rule 
are generated that are consistent with orm 
given in the instructions. As such, Pe nsid- 
ance mediated by instructions can be C9 


stic 


n 

à P n co 

ered as a form of deductive reasoning. - task 
rs i 

trast, provision of a model engaged tatio? 


performance is characterized by prese” item 
of a series of examples, or response s, i 
Within some preselected response Je jeral 
this case, the subject must derive 2 8^ js 
rule, based on his observation of the 
performance, which would define the 
of the response class(es) accounting 
instances demonstrated by the model- 
tion of a rule from observation of ó 
amples can be considered as a tyD€ 

tive reasoning. Once the rule has be 
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a observing subject must then deduc- 
E Beuerate instances of the mediated re- 
n" class during his own task performance. 
Neun performance that is de- 
Erie through the observation ofa model's 
DS cones E — to the processes involved 
Nen: T à ormation (Hunt, 1962). Inter- 
seful i nod eling in these terms is particularly 
Bis Weed changes in verbal be- 
Beets ermined by observational learning 
qnm o To define verbal modeling effects 
imitati, ge matter of response matching or 
Benetan o to account for the diversity and 
d oes ion of performance that is found 
& Verbal or of this type. Subjects exposed to 
response y do not just mimic identical 
With th items in a one-to-one correspondence 
an models performance. Rather, they 
that f ^ also produce unique response items 
Which Er within the general response class 
mode] he subject assumes to govern the 
M S performance. : 
dirimi compared with instructions. Re- 
similariti ere has been some discussion of the 
models les between instructions and the use of 
andur as determinants of behavior change. 
instructi, (1969), for example, has defined 
Cues i ions as a form of “verbal modeling 
iai 145].” Although he noted that in- 
moder have both an instigational and 
Wo Pie function, he appears to equate the 
ncerning their effects upon behavior. 


I à 

tog ts comparing the relative efficacy of instruc- 

ences nd verbal modeling . . - , both types of influ- 
Produce their effects through verbal modeling 

he n ey differ only in the explicitness with which 
quired responses are defined [p. 14612 


In . 
p terms of the present discussion, instruc- 


an Can be equated with modeling procedures 
i pu n the instructions are in exemplary 
fim that is, if they consist only of a series 

ô mples within the target response class. 
rder to compare the effects of modeling 

i e ostructional techniques, it is necessary to 
Pendently vary the instigational and di- 


2 
as sandra (personal communication, April 1971) 
Son ho. Noted that “if [instructions] inform a per- 
then the to do something that he does not know, 
Other os Modeling function is prominent; if, on the 
What na, they simply instruct a person to perform 
an ins. has already learned, then they serve mainly 
‘ational function.” 


rective (provision of examples or a rule) com- 
ponents. It is, of course, possible to modify 
the modeling sequences by having the model 
state his own rule governing his performance 
in the task, and/or by instructing subjects to 
reproduce the model’s behavior in their own 
task performance. 

By defining modeling as the provision of ex- 
amples within a response class in the ab- 
sence of explicit instigations or exhortations 
to perform (as by instructing subjects to re- 
produce the behavior of the model), observa- 
tional learning of this type falls within the 
category of incidental learning—learning in 
the absence of instructions to learn. The prob- 
lem then becomes one of explaining the in- 
stigational aspects of observational learning. 
Two aspects seem of primary importance: 
factors determining whether or not the ob- 
server attends to the model’s behavior, and 
factors determining the observer’s subsequent 
performance of these behaviors. Various de- 
terminants of the model’s salience, in terms of 
individual model and observer characteristics 
and situational factors, have been reviewed 
elsewhere (e.g., Flanders, 1968). 

An additional determinant of the initiation 
of observational learning would seem to be 
the ambiguity of the performance task. Ob- 
servers, faced with impending performance in 
a highly ambiguous task, are in a state of 
response uncertainty, and will seek out “sign- 
posts” as a source of direction. Provision of 
a model in these circumstances may increase 
the probability that the subject will attend to 
these cues. The effect of task ambiguity upon 
modeling behavior in an interview setting was 
examined in a recent study by Marlatt 
(1971). 

While modeling in this context has been 
described as an example of incidental learn- 
ing (in terms of the absence of explicit in- 
structions), this does not imply that observ- 
ers have no awareness or intention to perform 
in a manner similar to that of the model. 
Awareness and intention in the modeling situ- 
ation would seem to bear the same relation- 
ship to task performance as they do in verbal 
conditioning, as demonstrated in a recent 
study by Hamilton, Thompson, and White 


(1970). i 
Vicarious reinforcement. Reinforcement to 
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the model, as observed by the subject, has 
been defined as vicarious reinforcement (e.g., 
Kanfer, 1965). The function of vicarious re- 
inforcement in the modification of verbal be- 
havior would seem to be twofold. Reinforce- 
ment to the model may fulfill a directive func- 
tion by directing the observer's attention to 
precise response items or sequences of the 
model's performance. In this sense, observa- 
tion of reinforcement to the model may in- 
crease the observer’s awareness of the experi- 
menter’s purpose. The informational quality 
of vicarious reinforcement would likely in- 
crease as a function of greater task ambiguity 
or the subject’s uncertainty as to which re- 
sponse is appropriate in the experimental task. 
The directive role of evaluative “levels” of 
Vicarious reinforcement (positive, negative, 
and neutral) has been shown to be an effec- 
tive determinant of observers’ performance 
in an ambiguous interview task (Marlatt, 
Jacobson, Johnson, & Morrice, 1970). 

A second function of vicarious reinforce- 
ment may involve incentives to perform the 
modeled behavior. Bandura (1969) has de- 
scribed this “affective role” of vicarious rein- 
forcement in terms of the observer's anticipa- 
tory arousal to the sight of positive rein- 
forcement and/or to the witnessing of the 
model’s affective responses to reinforcement 
administration (possibly eliciting correspond- 
ing emotional cues in the observer, which 
become conditioned to the model, his behav- 
lor, or the task Situation). The distinction 
between the informational and affective func- 
tions of reinforcement is discussed in the 
following section. 


Verbal Conditioning 


In the study of verbal conditioning, con- 
troversy abounds, especially concerning the 
role of awareness as it affects (or is affected 
by) changes in verbal behavior. The core of 
the controversy lies with the fact that a verbal 
reinforcer, in the typical verbal conditioning 
task, has both informational and incentive 
(affective, motivational) properties. The dual 
nature of reinforcing stimulus has long been 
noted: Thorndike (1935), for example, dis- 
cussed both the Strengthening effect and in- 
formational influence of the “aftereffects of 
responses.” The position that is argued in 
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this paper is that the informational properties 
of a reinforcing event contribute to the sub- 
ject’s awareness (as defined earlier), and that 
the incentive properties primarily affect the 
subject’s intentions regarding his perform- 
ance in the task. A problem that continuously 
confronts an interpretation of this kind is that 
the single reinforcing stimulus is assumed ye 
have both properties, and that it is imposa 
ble to separate out their respective effects 
(cf. Postman & Sassenrath, 1961). An E 
tempt is made later in this section to sugges 
possible strategies that may provide further 
information on this issue. 3 
Reward training versus discriminated ki 
crant. conditioning. In attempting to delineass 
the informational effects of verbal ent 
ment, it is of interest to compare the T€ 
operant response with an analogue in the p 
mal laboratory, the operant bar press of n 
rat. The similarities between the two € 
tions have been described by Kanfer (1968 
There are, however, a number of imponan 
differences between the two learning hi 
tions as well. The obvious difference is ' r 
human's capacity for speech. The capacity n 
speech also entails the capacity for etha in 
mediated awareness, for self-instructions a 
the form of intentions, and for the ver at 
interaction between experimenter and a 
(instructions, verbal relationship statem. i 
eic). Equally important is that the page 
reinforcement is delivered in the context ec 
an interpersonal relationship, as qe 
with the impersonal delivery of a food pne 
to the rat in a Skinner box. Factors oe ia 
the nature of the relationship between Me 
subject and experimenter (social ret 
variables) may also determine aspects 0 
subject’s performance. 


J has 
The rat's bar-pressing performance vard 
been described as an example of ue 


training" (Grant, 1964), in which à t 
forcement follows an emitted response. an 
may be that the verba] conditioning task hat 
be better described as an instance of nad 
Grant called “discriminated operant ger 
tioning.” In this form of training, the br a 
forcement follows a response elicited ossi- 
particular discriminative stimulus. It is P ien 
ble to conceive of the verbal zeinei 
“good” as having discriminative S 


= 
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Ene in this sense. The informational 
nu of verbal reinforcement have been 
i by Skinner in a personal communica- 
E Cited in a paper by Matarazzo, Saslow, 
nd Pareis (1960): | 
It n 
Rie to me quite reasonable that the so-called 
Eu ement . acts more as a discriminative 
cee na than as a reinforcement. In talking to the 
variou n my right at a dinner party, I may try 
E, Bes subjects without much success. When I hit 
ilie pw which gets a nod of interest, I con- 
Tego: ong the same line, not so much because the 
Ds n has been reinforced, as because the response 
this BA reinforcement act as an SP indicating that 
kind. he kind of audience which reinforces certain 
S Of responses. 


Eris. a nod or “mmm-hmm” from the 
Dre to the subject in the verbal con- 
that he d task may indicate to the subject 
ME a on the right track in terms of dis- 
ness) s the experimental purpose (aware- 
A and perhaps fulfilling it (intention). 
e ar interpretation of the verbal con- 
Galani task has been given by Insko and 
resini (1969). In the “two-factor” theory 
orcer ed by these authors, the verbal rein- 
inform «i assumed to have two effects: an 
atter ational and a “motivating” effect. The 
“creatine assumed to operate through the 
Serves " of positive rapport or liking which 
pn o motivate conformity consistent with 
er T information as to the interview- 
info, itudë [p. 334].” In other words, the 
Teie good” tells the subject that the 
respon nenter approves or likes the subject’s 
ikes i and, by implication, approves or 
he subject himself. Due to the process 
reciprocation, the subject acquires some 


Dositi z 
Sat attraction for the experimenter that 


Evida, to motivate the conformity behavior. 
(19 wd is cited by Cialdini and Insko 
lion ) in support of their theoretical posi- 
ei armuation and awareness. If awareness is 
"dn In terms of the subject's knowledge of 

Verbal Sian purpose, administration of 
9 ie oe serves as just one source 
Gua to the subject participating 1n 
he Shien study. It would follow that if 
OF the ei were made aware of the purpose 
em Seid through other sources than rein- 
"Ovided 4 administration, the information 
by reinforcement alone would be- 


fore 
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come redundant. Subjects who have already 
become aware of the experimenter’s purpose 
may not attend to reinforcement to the same 
degree as subjects who are uncertain as to 
the purpose. The ineffectiveness of reinforce- 
ment in a highly structured task has been 
demonstrated in a study by Weiss, Ekman, 
Ullman, and Krasner (1965). 

Providing subjects with partial information 
as to the purpose of the verbal “condition- 
ing” task may lead to effects that resemble 
typical acquisition curves even in the absence 
of reinforcement. Among the studies that have 
manipulated information available to subjects 
by the use of instructions, a paper by Di- 
Vesta and Walls (1967) demonstrated this 
type of finding. In a task involving choosing 
a response from verb pairs, subjects who were 
instructed that a “general principle” was in- 
volved and that they were to try to give as 
many words as possible conforming to this 
principle showed superior performance even in 
the absence of verbal reinforcement. The au- 
thors also found definite response tendencies 
(as opposed to random selection) during the 
operant base-line period; subsequent rein- 
forcement was effective only if the reinforce- 
ment was congruent with the prior response 
tendency. It may be that prior instructions 
affect the informational value of reinforce- 
ment and that reinforcement in these in- 
stances may act as a source of confirmation 
when prior hypotheses (awareness) exist. 

Assessment of informational and incentive 
In order to understand further 
e informational 
al reinforce- 


properties. 
the relative contributions of th 
and incentive properties of verb 
ment, investigators should attempt to vary 
these qualities independently. Tasks varying 
in ambiguity could be compared, using the 
same reinforcement stimulus, in order to as- 
sess the relative effects of structure upon 
ratings and performance (cf. 
Cairns, 1967). Tasks ranging from those high 

the Taffel task) to those 


in structure. (e.g., 
low in structure (e.g., the unstructured selí- 


disclosure interview) could be compared in 
this way. Similarly, by holding task structure 
constant, it would be possible to vary the 
incentive quality of the reinforcer in order to 
determine the effects upon intentions to per- 
n a manner congruent to the subject's 


awareness 


form i 
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awareness. It is possible to ask subjects to 
evaluate the reinforcing stimulus in terms of 
its “pull” value (Mandler & Kaplan, 1956); 
Spielberger, Levin, and Shepard (1962) found, 
for example, differences in performing as a 
function of how highly subjects rated the 
reinforcer (“good”) in answer to the ques- 
tion, “Would you say you wanted me to say 
good?” In another study (Spielberger, Bern- 
stein, & Ratliff, 1966) challenging subjects to 
obtain as many reinforcers (“mmm-hmm”) 
as they could, produced facilitating incentive 
effects in aware subjects. A related strategy 
would be to vary the type of the reinforce- 
ment stimulus, ranging along a social-non- 
social «dimension (Dulany, 1962; Finley & 
Staats, 1967). Verbal social reinforcements 
provided by the experimenter could be com- 
pared with stimuli such as tones, lights, and 
advances on a counter. 

An additional strategy that could be used 
to investigate the incentive role of reinforce- 
ment would be to manipulate subject differ- 
ences, holding task structure and type of re- 
inforcement constant. Subjects could be as- 
signed to groups in terms of such assessed 
differences as social desirability rating or de- 
pendency level (Alpert & Nakamura, 1968). 
Similar manipulations could be investigated 
in terms of the incentive components of in- 
structions and modeling procedures, 
forcement for certain task responses can be 
implied in the form of instructions given 
prior to performance; reinforcement to the 
model (vicarious reinforcement) could be 
Studied in a similar fashion. Finally, experi- 
menter characteristics could be varied in order 
to assess the effects of the relationship (posi- 
tive or negative) between experimenter and 
subject upon response to reinforcement (Kes- 
sel & Barber, 1968). It has been found, for 
example (Ganzer & Sarason, 1964), that a 
hostile experimenter can produce an interac- 
tion effect with reinforcement administration. 


Rein- 


Response Type 


In order to determine which procedure (in- 
structions, modeling, or verbal reinforcement) 
would be appropriate for modifying verbal 
behavior in a particular situation, considera- 
tion should be paid to the type of target 
response selected. The informational proper- 


G. ALAN MARLATT 


ties of the modification technique will have 
different effects depending upon the ambiguity 
of the target response class, for example. 

Controversy has arisen with responses that 
may be under some form of suppression (inhi- 
bition), such as emotional self-references oT 
affect words. Bandura (1965) suggested Pe. 
subjects instructed to give a particular verba 
response should have no diffculty in doing e 
Krasner (1965) has expressed disagreemen 
with this point of view, saying: 

This is not as easy to do with a more ambiguous 
response class such as affect words. Here the responi 
repertoire is under much less subject control. E 
if his instructions were quite clear as to the tas 


3 the 
requirements he could not necessarily produce 
desired operants [p. 218]. 


Instructions may be ineffective for this E. 
sponse class for other reasons as well: er 
difficult to specify a set of rules that exP a 
itly define vague response classes such it 
affect words; second, it may be very ee 
to persuade subjects that the response Ee y 
quences for admission of (say) negative RP 
references would not be aversive. di- 
Problems also arise with the verbal con er 
tioning approach. The subject may nev Ç 
make the response for which he is to be rea 
forced. In addition, because of the interpe b 
sonal nature of the verbal conditioning € 
(with verbal approval from the experimen 
as the reinforcement), admission of negati i 
affect statements may be seen as e 
productive for the subject bent on pleas! "n 
the experimenter. Difficulties in the con 5 
tioning of negative self-references have ce 
noted in studies by Ganzer and Saratsa 
(1964) and Merbaum and Lukens (1968)- for 
the other hand, success has been reported " 
similar response classes by other investigato- 
(cf. Hekmat & Lee, 1970; Kahn, 1967; ? : 
baum, 1963), Clarification of this issue 4" 
other problems associated with response hat 
would call for an examination of studies t 


oe ps ech- 
have compared various modification t 
niques. 


Comparison of Modification Procedures oA 
b ;Honins 
Instructions versus verbal cone 
Several studies have compared the jam i- 
effectiveness of instructions and mae cone 
tioning procedures, Following from 


E p above, Merbaum and Luk- 
Eu ) compared the effects of instruc- 
E onus (direct questioning), and 
E rue upon the frequency of 
a hoo negative emotional words given 

Ubjects in a task similar to the The- 


Mati g s 2 
stick, Apperception Test (telling stories about 
igures). For groups directed to give 


De es instructions were found to 
Breater th nost facilitative effect, significantly 
orcement p reinforcement alone (the rein- 
control gy group was reliably superior to the 
tive dean ene however). In the case of nega- 
ations tee words, instructions and elici- 
Ment: ng : ons more potent than reinforce- 
reinforcer onditioning effect was found with 
operant 2h probably because of the low 
noted iut "i of this response. It should be 
ied he instructions contained examples 
nodeling responses, indicating that symbolic 
may also have influenced the sub- 
ehavior, Using a more neutral response 
see gato in a classroom setting), 
Suasion Gur 966) compared the effects of per- 
Draise A hu and prompting instructions), 
interaction al reinforcement), and a neutral 
Contro] Me with a no-intervention 
Were Superi cedure. All treatment. conditions 
ES a or to the control, but did not differ 
tudie 5 among each other. 
Dare t 2 ies also been conducted that com- 
men ee ects of instructions and reinforce- 
Procedures. with a combination of the two 
at empt a! Ayllon and Azrin (1964), in an 
Pitalizeq o modify the ward behavior of hos- 
instry psychotics, found that a combination 
t fi coe followed by reinforcement was 
One wa effective treatment. Reinforcement 
and dish ineffective (low base-rate behavior), 
initia Tuctions alone produced intermediate 
ha lor effects but did not maintain the be- 
Nation Over time as compared to the combi- 
condition. Similar results were ob- 
Y Levy (1967b), using size judgments 
dependent variable. Instructions fol- 
y reinforcement produced the greatest 
in Ens y Morcement. alone was not effective: 
tion, Se effects were obtained for instruc- 
L SSS o i Levy accounted for the effective- 
Ing at 'e combination condition by suggest- 
reinforcement may serve a feedback 
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function, confirming performance criteria 
specified in the initial instructions. 

Instructions versus models. Comparisons 
have also been made between instructions and 
the use of models in the modification of verbal 
behavior. Jacobson ? compared the relative ef- 
fects of instructing subjects to discuss per- 
sonal problems with exposure to a taped model 
engaged in problem disclosure. In the inter- 
view task, the results showed that instruc- 
tions produced an initial facilitatory effect 
early in the interview session. Whalen (1969) 
also compared the effects of instructions and 
modeling upon self-disclosure in small leader- 
less discussion groups. Subjects were assigned 
to one of four conditions: filmed model of a 
group engaging in self-disclosure and inter- 
personal feedback, detailed instructions to 
engage in this behavior, detailed instructions 
plus model, and minimal instructions only 
(control). Only the combination of instruc- 
tions and model was effective in increasing 
self-disclosure. 

The instructions used by Whalen in the 
combination condition contained more than 
just a detailed description (defining the re- 
sponse class) of the target behavior. They 
also instructed subjects to “try and interact 
in a manner similar to that of the film group,” 
and described the film as providing “excellent 
examples of desirable types of group behavior 
[p. 511]." Similar exhortations were not 
given in the model-only condition. This in- 
formation as to the purpose of the experiment 
may have contributed to the superior per- 
formance of the combination condition. In the 
pure modeling technique, as described in this 
paper, instructions to engage in imitative be- 
havior are not provided. 

Instructions that contain examples of the 
target response, or that provide instigation 
to imitate the behavior of a model may con- 
found sources of information and incentive. 
A recent study by Green and Marlatt * at- 
— WE. A fatnhson, A comparison of the effect of 
instructions and models upon interview behavior of 
high-dependent and low-dependent subjects. Unpub- 
lished doctoral dissertation, Indiana University, 1968. 

+A. H. Green & G. A. Marlatt. The effects of in- 
structions and modeling upon affective and descrip- 


tive self-references. Paper presented at the annual 
meeting of the Western Psychological Association, 


San Francisco, April 1971. 
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tempted to control for some of these factors. 
Subjects were given either instructions to 
talk about their subjective feelings, instruc- 
tions to talk about their objective ideas, or 
received no instructions. The instructions de- 
fined the response class in detail, but provided 
no examples of the target behavior. Half the 
subjects were also exposed to a verbal model 
who described his feelings within specified 
topic areas. No instructions to imitate were 
provided in the modeling conditions. Separate 
analyses of feeling and ideational statements 
were conducted for verbal performance in a 
short selí-disclosure monologue. The results 
for feeling statements showed that both the 
modeling and instructional factors were capa- 
ble of significantly increasing this response, 
but that the instructions condition was more 
effective compared to modeling alone. A com- 
bination of feeling instructions and the model 
had the most facilitative effect. In the analy- 
ses for ideational statements, instructions and 
modeling were equally effective. 

Models versus verbal conditioning. Model- 
ing and verbal conditioning have also received 
attention in comparison studies; some of 
these comparisons have been reviewed by 
Kanfer (1965). In one illustrative experi- 
ment (Kanfer & Marston, 1963), the role of 
modeling and reinforcement was compared in 
a verbal conditioning task. The main com- 
parisons involved presence of a model (with 
or without vicarious reinforcement) and the 
presence or absence of subsequent verbal re- 
inforcement to the observer. It was found 
that the addition of vicarious reinforcement 
to the model led to significantly greater con- 
ditioning effects compared to all other groups, 
eveh in the absence of direct verbal reinforce- 
ment to the observer, Direct verbal reinforce- 
ment alone was less effective than either vi- 
carious reinforcement alone or the combina- 
tion of both reinforcement procedures. Simi- 
lar results were obtained by Bandura and 
McDonald (1963) in a study investigating 
the modification of children's moral judg- 
ments, 

The superior effects of vicarious reinforce- 
ment have also been demonstrated in a study 
by Marlatt (1970). Subjects were assigned 
either to a model (receiving positive, nega- 
tive, or neutral vicarious reinforcement) or to 
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a no-model control condition prior to pet 
formance in an unstructured interview. T 
target response was the admission of --. 
problems. In the interview, subjects d 
again randomly assigned to one of presi 
rect reinforcement conditions (also positive, 
negative, or neutral), Although both ye 
ous and direct reinforcement factors ri 
effective determinants of problem disclosur 
the vicarious condition showed the pure 
effect. In a generalization interview hel n 
week later (no reinforcement applied), O” p 
the vicarious reinforcement condition still A 
mained a significant determinant of task ben 
formance. Wilder (1968) has also compat E 
the relative effectiveness of modeling and F 
inforcement procedures for the admission. e 
affective self-references in a quasi-interv! 
task. tes 
Multiple comparisons. Finally, two Er. 
are described that have compared all ^» 
modification techniques with the same cim 
response. In a study investigating ieri. 
verbal behavior (uncommon word gee’. 
tions), Levy (1968) compared verbal be 
forcement, a symbolic modeling proce ions 
instructions, and a combination of instruct! at 
and reinforcement. The results showed ih 


condition. Reinforcement only was mors eyy 
fective than the role model condition. ` ting 
interpreted this latter finding by sugges 
that the role model supported a varie? tie 
performance hypotheses, but that wpe fo 
additional confirmation provided by mine 
forcement, subjects were unable to deter 
the correct hypothesis, „anch 
In a similar design, Masters and d 
(1969) attempted to increase the frequ? : 
of syntagmatic word associations (versus i 
prepotent paradigmatic response tendenc) he 
adult subjects). The authors compare 
effectiveness of instructions describing bo. 
type of association wanted, with a E rd 
model (presentation of examples of the “ the 
response) and verbal reinforcement ditior 
correct response. All treatment us han 
produced results significantly BET ost 
control groups; instructions were t? 


pe 


) 


VM 


Wm -c— 


effective condition, followed by the model and 
reinforcement groups (all significantly dif- 
ferent from each other). In a generalization 
task, the instructions group did not show the 
Same degree of transfer as did the modeling 
and reinforcement groups, however. 
5 How may all these results be interpreted? 
Verbal reinforcement alone seems to be par- 
ticularly effective when the task itself is rela- 
tively structured (as in the Taffel task). The 
Structure of the task may provide enough in- 
pe to the subject to convey awareness 
May p; experimental purpose; reinforcement 
tid c a confirmatory function in this 
also im ea nature of the target response is 
studies porani as several verbal conditioning 
En noted the difficulty in modifying 
bition 1 s that may be subject to greater inhi- 
Words) “ae negative self-references or affect 
Dini as information as to the experi- 
or mod i in the form of instructions 
ness of i Appears to enhance the effective- 
confirm verbal reinforcement as a source of 
Sponse im Inhibited or low base-rate re- 
ibn me asses seem more subject to modifica- 
cedures es instructional and modeling pro- 
Ment to A addition of vicarious reinforce- 
tional aq the modeling process offers addi- 
Server ith ate jn phet it provides the ob- 
SS ctisesennen overview of the pec ans 
nly be imal pare seguente (which may 
Finall plied in instructions). . 
ions ane there is the suggestion that instruc- 
Nance “i fail to produce general mainte- 
change generalization effects upon behavior 
quent y Instructions combined with subse- 
dition "p el or modeling with the ad- 
Produce vicarious reinforcement appear to 
t effects that are longer lasting and 
ect UN across similar tasks. This 
tions moe seem to be puzzling, as instruc- 
to the mida the most explicit information as 
Dar "iara task performance. Second, com- 
Subjects. the modeling procedure (in which 
Set must first inductively arrive at a 


äre xa, procedure to produce changes- -rules 
Menter eg to the subject by the experi- 
figurin? thus saving the subject the trouble of 

S them out for himself. Herein lies a 
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speculation: Behavior change may be facili- 
tated in those cases in which the subject ar- 
rives at his own rules that determine his be- 
havior (ie. by ascertaining the purpose of 
the experiment by observing models or by 
receiving reinforcement feedback for his own 
performance). It may be that subjects who 
attribute changes in behavior to themselves 
(as opposed to attributing changes to an ex- 
ternal source, such as the experimenter's in- 
structions) are more likely to persist in these 
changes over time and across situations (cf. 
Davison & Valins, 1969). For lack of a better 
name, this might be called the “I’d rather do 
it myself” phenomenon. 


IMPLICATIONS FOR PSYCHOTHERAPY 


The modification of verbal behavior in con- 
trolled experimental settings has little mean- 
ing unless it can be shown how such influences 
operate or can be applied to the nonlabora- 
tory setting. If changes in a subjects verbal 
behavior in an experimental social influence 
setting are determined to a large degree by 
variables specific to that setting, then the 
uncritical application of these procedures to 
other situations is seriously in question. Psy- 
chotherapy is one area of application that 
should be examined in this regard (Gold- 
stein, Heller, & Sechrest, 1966; Heller, 1970; 
Heller & Marlatt, 1969). 

Task structure, as discussed earlier in this 
paper, varies as a function of information pro- 
vided to the subject affecting his awareness 
of the experimental purpose. What is the 
nature of this relationship in the psycho- 
therapy interaction? In order to claim simi- 
larity between the experimental and clinical 
settings in this regard, it would be necessary 
to ascertain the sources of information and 
how they affect the awareness of patients in 
psychotherapy. Is it that the patient at- 
tempts to discover the therapist’s purpose, and 
tries to act accordingly (by attempting to 
please the therapist, or act in accordance with 
his perceived purpose), or is it that the pa- 
tient uses the therapeutic interaction as a 
means of discovering information about him- 
self? 

Self-awareness in the patient, derived from 
the insights gained in psychotherapy, is often 
stated as one of the therapist's main goals. It 
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may be the discovery of this purpose by the 
patient, perhaps through the interpersonal 
relationship that he develops with the thera- 
pist (“transference”), which is largely re- 
sponsible for changes that might occur. The 
patient becomes aware that the therapist's 
purpose is to help the patient become more 
aware of himself. In the experimental setting, 
on the other hand, the subject may become 
aware of the experimenter's purpose that the 
subject perform in a manner congruent with 
the aims of the experiment. Unlike therapy, 
self-awareness in the experimental subject is 
not the aim; in fact, many experimenters at- 
tempt to control or Suppress the occurrence 
of awareness during task performance. It may 
be that the locus of awareness (discovery of 
the experimenter’s purpose, an external 
Source; or discovery of self-awareness, an in- 
ternal source) affects the stability, mainte- 
nance, and generalizability of changes that 
occur in either setting. 

More information is needed to clarify this 
question of task similarity and its relation to 
the generalizability of behavior change. Stud- 
les investigating the demand characteristics of 
the therapeutic interview would be of value 
for this purpose. Investigation of the use and 
effectiveness of Structuring procedures that 
are provided prior to a patient's involvement 
in therapy would also yield valuable informa- 
tion. The use of Prestructuring devices, such 
as role-induction interviews ( Hoehn-Saric, 
Frank, Imber, Nash, Stone, & Battle, 1965), 
pretraining tape recordings of “ideal” thera- 
peutic behavior (Truax & Carkhuff, 1965), 
and written Preparation materials (e.g., Duke 
& Frankel, 1971) have been discussed by 
only a few individuals. The relationship of 
awareness and incentive, as a function of such 
sources of information, to changes in behavior 
in naturalistic settings remains to be fully 
explored, 
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GENE ACTION AND BEHAVIOR OF C3H AND DBA MICE 
A REPLY TO WILCOCK AND THIESSEN 


DANIEL BOVET, FILOMENA BOVET-NITTI, axb ALBERTO OLIVERIO 


Laboratorio di Psicobiologia e Psicofarmacologia, Rome 


In commenting on a review by Wilcock, the problem of retinal degeneration 
(rd) of C3H mice is raised. In particular, the performance of C3H mice is 
discussed in relation to that of other strains in terms of rd. It is pointed out 
that C3H mice achieve high levels of responding under massed practice when 
a visual conditioned stimulus is adopted and that comparable levels of avoid- 
ance are reached when stimuli other than light are adopted. 


wii Rorough review has been published by 
Comment! 969) on single- zene studies. In his 
Pointed to this review, Thiessen (1971) 
tage. Ut that a physiological analysis of 
escription Substitution may provide simpler 
this es of otherwise obscure phenotypes. 
itti a, ia recent paper by Bovet, Bovet- 
eua, = Oliverio was examined with par- 
ance of MP on the shuttle box perform- 
light B e C3H strain using the outset of 
ority erin Conditioned stimulus, The inferi- 
is related E mice in relation to other strains 
by Thiessen to the fact that many 
(rd), ee suffer from retinal degeneration 
Conclude Re 16 bin, Wilcock (1971) 
Mice 475 that it is impossible to call these 
ene ey deficient," and that the 
itti, berg of the results of Bovet, Bovet- 
light Oliverio (1969a, 1969b) is trivial 
oF the “widely published and easily 
E " findings on the retinal degenera- 
Wan 3H mice (Sidman & Green, 1965). 
Buckholie a to a similar suggestion (Henry, 
Pointed 2, & Bowman, 1969), it was clearly 
(a co Out (Bovet et al., 1969a, 1969b) that 
Ing ve, Parable levels of avoidance respond- 
than i * elicited when auditory stimuli rather 
of tanie were used; (b) comparable levels 
cite sl A attained when C3H mice 
0 lig im from light to tone as from tone 
ds Iverio & Bovet, 1969); (c) C3H 
Choic at above-chance levels in a fire- 
ns dian task when sets of pat- 
ix à opted (B Y ee Spatial orientation 
Ee ovet-Nitti, 1969), 
Rove Wests for " 
logig? P ratorio 
. N, 


in 


prints should be sent to Danicl 
di Psicobiologia e Psicofarmaco- 


a, del 
- Ra Via Reno 1. 00198 Roma. 
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Further, it is necessary to point out that 
the main point of the research on the avoid- 
ance performance of different strains was not 
concerned with a classification of the strains 
on the basis of their “cognitive abilities.” The 
C3H mice were shown to be inferior to the 
DBA strain when the trials were spaced, but 
high levels of performance were instead 
reached under massed practice. It must be 
stressed that the main point of the research 
consisted in the demonstration that opposite 
performance levels were reached by the two 
strains depending on the schedule adopted 
(massed versus distributed practice) and inde- 
pendently on the type of stimulus (visual or 
auditive) employed. Thus, the fact that C3H/ 
He mice attain high performance level under 
massed practice or when an auditive condi- 
tioned stimulus was adopted was clearly evi- 
dent and in contrast to an interpretation of 
the results on the ground of the rd hypothe- 
sis. 

Since then other findings dealing with the 
visual perception of C3H mice have been 
published and are easily accessible. 

Nagy and Forrest (1970) have tested the 
open-field behavior of C3H mice under condi- 
tions of different illumination levels. The 
overall activity was shown to decrease as the 
illumination levels increased. In another re- 
search the ability of C3H to respond to visual 
stimuli was examined at different ages (Nagy 
& Misanin, 1970). 

The pattern perception on the visual-cliff 
task showed that C3H mice are capable of 
pattern discrimination through 40 days of age, 
while a lower ability is evident at older ages. 
In a second experiment it was shown that 


TU 
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these mice are capable of brightness discrimi- 
nation after 40 days of age. In addition to 
that, it has previously been shown that rd 
mice are capable of brightness discrimination 
when sufficient levels of illumination are em- 
ployed (Karli, 1952). Pattern discrimination 
was also demonstrated in rd mice (Karli, 
1954). In agreement with Thiessen (1971), 
the findings quoted above demonstrate that 
the many single-gene studies of behavior con- 
centrate also on central phenomena and not 
exclusively on empirical or "trivial" findings 


dealing with obvious peripheral mechanisms 
(Wilcock, 1971). 
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Studies of African infant development 
Possible phenomenon of African infant 


Brighton, England 


are reviewed with reference to the 
precocity. Although the majority of 


studies report precocity, it is held that defects of measurement and design 


must preclude the conclusion that precocity 
the conclusion of precocity has always been based on comparison with 


lar, 
lest norms, whereas studies involving ac 


is an established fact. In particu- 


tual comparative samples do not find 


Precocity. It is also argued that infant differences by social milieu afford the 


Most sensible basis for the necessary ii 
into this research area, and th 
applied, both in the neonatal period and 
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the Ag 
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ich on the behavioral development of 
rican infant is reviewed, with special 
ce to the putative phenomenon of 
n Precocity in the first year or more of 
hough Africa embraces a number of 
Ypes or subtypes and great cultural 
as a first step studies are brought 
Plus inr East, West, and South Africa, 
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ntroduction of independent variables 


at improved techniques oí assessment should be 


beyond. 


some of the findings reviewed are at variance 
with predictions that would be made from 
assumptions concerning infant development 
in the West. At the more conventional level 
of hypothesis-testing research, African infant 
precocity research falls primarily within the 
strategy that Levine (1970) suggested is 
preferable in cross-cultural work—that of be- 
ginning with an identified phenomenon as a 
dependent variable. This paper assesses the 
documentation of a putative phenomenon 
which may, if it exists, be explained. 

A further aim is to make available an 
account, in English, of reports that, for rea- 
sons of diversity and obscurity, are unlikely 
to be encountered. Citations (often errone- 
ous) from a single brief and inadequate paper 
(Geber, 1958a) have usually been the basis 
for generalizations on African infant devel- 
opment. The full range of reports includes 
many in French, some from medical or Afri- 
canist journals, and a number of degree dis- 
sertations. 


INFANT AND EARLY CHILD DEVELOPMENT 
(ExcLupInc NEWBORNS) 


A brief summary of the essential details of 
each study is found in Table 1. Only one pre- 
World-War-II report (Langton, 1934-1935) 
deals at all quantitatively with African infant 
development. Langton recorded ability to 
crawl, stand, and walk for 76 infants in Bun- 
yoro, Uganda, concluding, without explicit 
comparisons with British data, that the 
Munyoro infant is not more precocious than 
the British infant. 


p NN. 


ment, 
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TABLE 1 
SUMMARY OF STUDIES 
N | | 
| F | | ments 
Author(s) Souls | Agerange | Test use Reported findings Com 
and date Country | Age range est used | i 
| | 
j | | e 3 ri- 
— P SOSEN So explicit compare 
Langton Uganda 76 0 | 61-17 months | Observation | Africans not more — No explicit CEPR, 
(1934-1935) in clinic precocious than 
F British — eta 
Theunissen* South Africa 66 66 | Gesell No general differ- 1 rep 
i r OR dinal 
Faladé (1955) | Senegal 101 ü 4-56 weeks | Gesell SERM eee 
a nst Gese! 
norms, 
Geber (1956, Uganda | 0 1 month-6 Precocity agai | "tween 2 
1958a, 1958b,| (also | years norms. declining | Tacomplete re- 
1960, 1962); | Senegal with age. Differ- porting of data. 
Geber&Dean| and South ences by social Longitudinal $e c 
(1957a,1957b, Africa) f devel among z yzed cros 
1958, 1964) Africans. 
Falmagne South Africa 78 105 1-6 months | Own items No general differ- — | 
([19591,^ and indexes ence: etext | 
1962) | ri . 
Vouilloux Cameroons 48 o 1-36 months sell Precocity against 
(1959) norms, declining | ` 
| | with | 
| | | keteby presen: 
| sketch nes 
Ramarosaona? | Madagascar | 48 | 9 | Up to 5 years | Gesell-based | t Unc ion 
| S ause ) 
| | velopment.” Dij | ing docume, 
| | | | ference by social | of pre d 
ét | tory detailed Pres., 
Massé (1969) |Senegal | 1,162 | 0 |6months-6 |Brunet- | a fi Veentation. Longi 
| testings | years Lézine; year declining to 
| Terman- | retardationafter | 
| Merrill — | age2. | 
| 
Ainsworth | Uganda | Up to 28 0 015-35 weeks | Observation | Precocity in motor | 
(1963, 1967) | | | in home | ment i 
| | « selected for 
Liddicoat &.. | South Africa 120 O | 18-36 months | Own items; | eene suicabilits 
Koza (1963) | 3 | ture 
| = 
eport 9' 
iddi Is - norms «eliminary TEP yop 
Liddicoat | South Africa 480 9 (1H months | 6 motor items | Precocity ag; Prelit tc devel 
) | ite ‘ str yn baby tee 
Ec ener African ba 
ilbri c Ment i much " 
Kübridet | Uganda 163 O | 1-24 months | B Consistent precocity | Precor r by gates 
version of Bit 
clining with age. | — WT? "- 
erg" | Zambi | ço correlati 
Goldberg | Zambia 38 0 4 months | Bayley Motor | Precocit | No compaand 
| le norm | iW eures of mà 
| n rms, | measures Ps 
| | 
Lusk & Lewis Senegal 10 9 | 2-12 months | Bayley Motor | Precocity a | 
e 5j & Mental norms -greater | 
Sca for motor develop- | 
| 


® See Footnote 2, text, 
* See Footnote 4, text, 
7 See Footnote 5, text; 
“See Footnote 6, text. 
* See Footnote 7, text. 


Geber, often cited as pioneer, was preceded 
by Theunissen ? and Faladé (1955). Theunis- 
sen tested 232 African and European ? infants 


*K. B. Theunissen. A preliminary comparative 
study of the development of motor behavior in 
European and Bantu children up to the age of one 


year. Unpubl 


College, Durban, South Africa, 
8 The term “European” means here 
stock," that is, 


ished master's the: 


sis, Natal University 
1948, 


“of European 


white. It is used below in this sense, 


in two urban centers and one village !? 
Africa. For comparative purposes; 
pean and 66 African infants whose e 
responded to the nearest week were 5 
African families were described as " 
and semi-urbanized; Europeans 
middle-class.” Theunissen provide 


ee " rou: 
which is the established convention th 


African continent. 


es 


rban! 
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d char 
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each item at each key age level, and it is 
appropriate to quote his own conclusion: 


4 close examination of the charts reveals a marked 
arte of similarity in the rate of development of 
a pean and Bantu infants. In no schedule does the 
CE Picture show any superiority for either 
ih ; and it any item is followed in its progressions 
. rough different schedules, the same conclusion is 
reached [p, 83]. 


p heunissen viewed this as supporting the be- 
o that the African is not genetically in- 
life. lo the European, in the first year of 
Faladé (1955) tested 101 healthy Sene- 
palese children: 75 urban children were tested 
ach month for 5 months: and 26 rural chil- 
E Were tested once only. No distinction 
and made between these groups in the report, 
d findings were presented cross-sectionally. 
“negalese precocity over the Gesell's (Gesell 
ing “opmental Schedules) normative base 
EU Was found at every age level from 4 to 
een and for every aspect of develop- 
ea: measured, the greatest differences ap- 
iis at 36-40 weeks of age. Locomotor 
a ae OE showed the greatest advance up 
bar ME but was subsequently overtaken 
Etim behaviors. Faladé noted the devel- 
Fen : of language behavior, instancing chil- 
Mar 9f 11-12 months who possessed a vocab- 
fey T a dozen or so words, She declined to 
hh quotients, because of the absurdly 
E: quotients a small chronological advance 
hus dive at early ages. By the reviewer's cal- 
d. 9n, mean developmental quotients (DQs) 
um 163 at 4 weeks, 132 at 28 weeks, and 
| gii 56 weeks, representing mean chrono- 
A al advances of about 2} weeks, 9 weeks, 
Weeks, respectively. A further paper by 
* (1960) qualitatively summarizes Sene- 
* Infant development to a point well be- 
Mond first year, but without presentation 
Itional data. 

Whi ne sketchy article (mostly photographs), 
appeared in English in a psychological 
s sae (Geber, 1958a), is the paper by which 
English work tends to be known among 
Which speaking psychologists. A summary, 
ftom jupe le from the relevant publications 
| i 6 to 1964, of Geber’s work is given. 
Wo, ed two minor exceptions, Geber has 
in Uganda. Geber (1960, p. 108) 
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performed 337 assessments of children aged 
from 1 month to 6 vears: this involved 252 
subjects in all, since unspecified numbers were 
tested twice or thrice, and, in the 1-36-month 
range, 224 testings were conducted. No longi- 
tudinal analysis was made, and reporting was 
in fact casual, often little more than anec- 
dotal. There are also some inconsistencies 
from article to article. The most complete 
quantitative presentation (Geber, 1960) 
merely gave frequencies and percentages at 
each age level falling within given ranges of 
Gesell DQ points, including the hundred or 
so retests as independent assessments. These 
results indicate a remarkable precocity in the 
first year (100% 2 100 DQ), which declines 
steadily to a low point in the third year 
(54% 22100 DQ), but which is then re- 
gained and maintained up to the sixth year 
(88% 2- 100 DQ). Whatever this precocity, 
it was not typically of the magnitude to which 
a number of American authors (e.g., Beadle, 
1970; Casler, 1961; Thompson, 1968) have 
referred: that Ugandan babies sit at 7 weeks 
and walk at 7 months. These statements arise, 
it would seem, because Geber (1958a) in- 
cluded photographs to illustrate precocity. 
One of these (Geber's Figure 3) purported to 
show a 7-week-old “supporting herself in a 
sitting position." Whatever is meant by this 
statement, it is not clear from the photograph 
that the child is sitting unsupported, from 
the positions of the legs and the visible but- 
tock; in the text, Geber gave 4 months as the 
age at which Ugandan babies sat alone. An- 
other photograph (Geber's Figure 6) showed 
a 7-month-old standing at the Gesell box, 
purportedly having walked to it to look inside. 
In the text, it is asserted that 10 months was 
the average age for walking. The photographs 
in question clearly show extreme rather than 
typical examples. 

Geber also tested 30 African infants both 
in South Africa and in Senegal: The results 
are not given, however, and she simply re- 
marked that an equivalent precocity was 
found (Geber, 1960, p. 104). Because she 
used open-ended categories of DQ range, it 
is not possible to calculate from Geber’s 
presentation of her Ugandan results what the 
mean DQ's or chronological advances at each 
age level are, She stated (Geber & Dean, 
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TABLE 2 


AVERAGE DEVELOPMENTAL QUOTIENT (DQ) 
FOR EACH AGE RANGE 


Mean age (months) | Mean DQ | Mean advance (weeks) 
0-3 | 5 | 3.0 
4-7 125.8 6.7 
8-11 109.8 13 
12-19 106.0 4.2 
20-36 107.1 8.6 


1964, p. 427) that an advance of 2-3 months 
was maintained from 3 to 18 months of age— 
which would mean a steadily declining mean 
DQ from around 180 to around 115, By sub- 
scales, precocity was described as most marked 
in motor development during the first few 
months, but in all subscales equally by 6 
months: The general advance persists until 
about 18 months, when a “stagnation” of 
development sets in. Apart from categories 
of sex, tribe (no differences by either), age, 
and social level, Geber gave no empirical 
analysis of any independent variable in rela- 
tion to development. This is surprising be- 
cause (a) she speculated or pronounced on 
determinants in every article, so that at one 
point or another genetic factors, maternal 
attitudes, nutrition, weaning, and various as- 
pects of care, handling, and rearing were im- 
plicated; (b) she reported throughout (e.g., 
Geber, 1956, 1958a, 1960) that the mothers 
were interviewed concerning the child’s treat- 
ment and behavior, information that appears 
to have languished unanalyzed. 

To test children between 3 and 6 years, 


Geber used both the Terman-Merrill Revision 


and the Gesell developmental norms, Tt can be 
calculated, 


from Geber (1960, p. 109), that 
97 testings were conducted with th 


Merrill Revision. The Terman-Merrill is not 
mentioned in the well-known paper (Geber, 
1958a), and Geber is clearly dissatisfied with 
it in this cultural context (e.g., Geber, 1958p, 
p. 518; 1960, p. 102; Geber & Dean, 1958; 
1964, p. 435), so that she accords priority to 
Gesell DQs in reporting performance even up 
to 6 years. It is therefore curious that, despite 
Geber’s reservations, the Terman-Merrill 
seems to have produced higher quotients than 
the Gesell (Geber & Dean, 1964, p. 433). If 
we take Geber’s (1960) results by Gesell 


e Terman- 
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alone or by both tests, it seems fair to Re 
that precocity is sustained throughout us 
marked dip in the third year only. pue 
assertions by Geber (eg, 1956, po ^ 
1958b), implying that the precocity disap 
peared for good after the first year Mene 
have been repeated in the American 1968; 
ture (e.g, Ainsworth, 1967; Jahoda, ther, 
Levine, 1970). To confuse matters pre b 
Geber and Dean's (1964, p. 433) 87 T 
based on the same data, is difficult to wo 
with the figures given by Geber (1960 
graph places the “traditional” African 6 
DQ below the Gesell average from 4 z tions 
is not possible to compare these presen - nges 
precisely, owing to the open-ended DQ rans 
in Geber (1960). 
Falmagne ([1959],* 
African infants in Johannesburg k 
Belgian infants in Brussels. Age i pre 
from 1 to 6 months (when the greates vera 
cocity against norms is reported by pun 
other studies), and the assessment Cale 
20 behavioral items or indexes of Ce con- 
ment: 11 items were measures of mum re- 
trol; 9 were perceptual or sensorimoto 
sponses to stimuli. xplicit 
Falmagne provided a careful oe each 
report. A comparison can be made PP ing 
month of age on each of 20 items. O? s are 
those comparisons on which the ape 


8 
1962) compared 7 
with 
e was 


e 
thes 
; fia o 

equal, 79 comparisons remain: 42 ican 


ica 

favor the European babies and 37 the Afr tor 
babies. On the perceptual and qx 
items alone, 22 comparisons favor EU! sample | 
15 Africans. Falmagne took a large" ™ gid 
of African babies for this age range ! 
any other investigator (except | 
1969): for example, 78 compared wit np 
34. The range of items was narrow p | but 
with that of a comprehensive baby ee eet 
Falmagne included a few items Dn re 
singled out as examples of remarka 
cocity in African infants. al”? im 

Vouilloux (1959) tested 48 “norm g fol 
fants in the Cameroons. Average : 
each age range are given in Table 2.4 r 
= "Xu 

*J.-Ce. Falmagne. Étude de certains A e 
développement du nourrisson de 0 a 6 M°’! rusell? 
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lished doctoral thesis, Université Libre d 
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Es i age were given. The mean advance 
m ui p norms for each age group has been 
of T" ed by the reviewer, taking the center 
Prom E range as the "chronological age." 
Tanne mean advance in the highest age 
oux's m appears to be no basis for Vouil- 
Stateme i Tapolation to the undocumented 
after a nt (p. 13) that precocity disappears 
reflects the It is possible that this statement 
eber € already published assertions of 
9n the matter, 
x ad Cameroon babies were most advanced 
Motion (mean DQ = 133) and not at 
ip se. vocal-verbal scale (mean DQ — 
Hiep: lame also included a number of 
testeq "in between African groups: She 
and 25 5 children, hospitalized for illness, 
L1? for ee children. Mean DQs were 
101 for i € "normal" group discussed above, 
age gro € sick group, and 78 for the orphan- 
D. 13) "p (calculated from Vouilloux, 1959, 
Ramarosaona 5 briefly reported observations 
Merina children in Madagascar. They 
leng Observed "continuously for a certain 
floog of time” in a temporary home after a 
basis’ using the Gesell schedules as a rough 
an, or observations, apparently of motor 
Vailabl Suage development only. Numbers 
OW € by years of age were as follows: 
3- die 10; 1-2 years, 13; 2-3 years, 10; 
firs Years, 15. The author stated that for the 
leve] Year the Merina infant is at the same 
aq tang Geber’s Ugandan children, with an 
Fro *€ of about 2 months over Gesell norms. 
Was, 12 months a “pause in development" 


n H 
Aspect t There is no data presentation, but, 
Ram 3 of locomotion in the first year apart, 


logs “Tosaona’s account of verbal development 
Ing ot Convincingly suggest precocity. Walk- 
adya, s Manual dexterity are not obviously 
Bent rx and the report of language develop- 
ers ii ased on conversations with the moth- 
first "Plies, if anything, retardation (e.g., 


Word « " 
Pese a mama” at 12 months.) It is not 


ildhood 4 Psychomotor development in 
Sah Onsej] Sa in the Tananarive region. Annex IX 
of ara eii entifique pour L'Afrique au Sud du 
«Afr u ng of specialists on the basic psychology 
and Madagascan populations. (Conseil 
woe L'Afrique au Sud du Sahara. 
9. 51) Tananarive, Madagascar, 1959. 
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possible to evaluate Ramarosaona's conclu- 
sions more precisely, and DQs are not given 
or calculable. It is the reviewer's impression 
that Ramarosaona may have been enthusiastic 
to see herself as replicating Geber's findings, 
without observational material extensive or 
precise enough to do so. 

Bardet, Massé, Moreigne, and Senecal 
(1960) and Massé (1969) reported a program 
of studies of Senegalese infants. The Brunet- 
Lézine test, a Gesell-inspired French scale, 
was administered to subjects of 6 months 
(57), 9 months (91), 12 months (144), 18 
months (129), and 2 years (109), of a “mod- 
est”? social background. The results are sum- 
marized (Massé, 1969, pp. 186-187, p. 234) 
as revealing a mean advance of 2 months over 
French norms between 6 and 12 months, drop- 
ping to about the French level from 12 to 18 
months, with a “stagnation” of development 
toward 24 months. Detailed tables give per- 
centages passing each item, but do not allow 
calculation of mean DQs or chronological ad- 
vances, It is difficult to see evidence in these 
tables of a sudden stagnation: there is rather 
a steady decline vis-à-vis French norms from 
6 to 24 months which flattens into a plateau 
(which could even be called a “spurt”) at 
about the French average level between 12 
and 18 months. Geber, of course, had simi- 
larly spoken of a “stagnation” of develop- 
ment, after 18 months. A further observation 
to be made from the tables is that there is a 
consistent backwardness on the language 
items, even in the first year. 

Moreigne and Senecal (1962) and Massé 
(1969) further reported the use of a slightly 
modified Terman-Merrill Revision to test 66 
children of 3 years, 199 of 4 years, 254 of 5 
years, and 113 of 6 years, including an un- 
specified number of children tested twice or 
thrice in successive years. Mean quotients 
decline gradually with age, from 95.4 at age 
3 (which can be judged by inspection to be 
close to the mean Senegalese Brunet-Lézine 
DQ at age 2, though this is not given or pre- 
cisely calculable from Massé’s ([1969] ta- 
bles) to 93.2 at age 4, 88.4 at age 5, and 87.5 
at age 6, girls scoring slightly higher than 
boys at every age. Correlations from year to 
year for subjects tested more than once were 
.63 between age 3 and 4, .76 between age 4 
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and 5, .78 between age 5 and 6, and .62 
between age 3 and 5, These (which are taken 
by Massé as reliability coefficients) compare 
nicely with American Terman-Merrill data 
for these ages (e.g., Ebert & Simmons, 1943; 
Sontag, Baker, & Nelson, 1958), and show 
the usual trend of an increasing correlation 
with age and a decreasing one as the interval 
between testings is lengthened. They may be 
taken as some indication that the test is not 
unsuitable for Senegalese culture and that 
intelligence shows a degree of stability over 
this age range that is comparable with that 
observed in the United States. The slight 
superiority of girls at these age levels is also 
consistent with American findings (e.g., 
Ebert & Simmons, 1943; Terman & Merrill, 
1960). 

Ainsworth (1963, 1967) made systematic 
observations of 28 Ugandan infants in their 
homes over periods varying from about 15 to 
35 weeks. Records of certain milestones in 
motor development were kept, and Ainsworth 
reported that her babies *sat and crawled and 
stood and walked much earlier than the 
average baby in Western societies [1967, p. 
319|.” Crawling averaged 21 months earlier 
than Griffiths’ (1954) norms and creeping 
about 34 months earlier (Ainsworth, 1967, p. 
325). Ainsworth also recorded observations 
suggesting precocity of language development. 
Her main research emphasis was on attach- 
ment behavior, and although it is possible 
that Ugandan babies are precocious in this 
respect (e.g., separation anxiety present by 6 
months), the sample size and methods prevent 
adequate comparisons. Kagan's (1969) asser- 
tion of a Ugandan advance of 4 months over 
American development of attachment to a 
caretaker appears to set th 
level unjustifiably high. 

Liddicoat and Koza (1963) asked 120 
African children, male and female, at age 
levels from 18 to 36 months, to name and 
identify picture cards or objects specially 
selected for their cultural suitability. On the 
whole, performance was well up to Gesell's 
norms for similar procedures, and on some 
comparisons surpassed them by wide margins: 
On the average, 62% reached Gesell's norms 
on picture response (notwithstanding the re- 
sults of Hudson, 1967), and 59% on naming 


e American age 


and giving the use of objects. In the E 
year, naming responses were particularly E d 
vanced: 70%% surpassed Gesell norms for pia 
tures, and 92% for objects (calculated ny 
Liddicoat and Koza's tables). the 
Liddicoat (1969) also briefly reported ii 
testing of a cross-sectional sample, 20 aa 
and 20 girls for each month of the first e 
using items from various baby tests. "^ 
normative age levels were ahead, and E. E 
well ahead, of all Western norms on pr ad 
six motor items reported. Kilbride ° emp M 
Bayley's Infant Scale of Motor Developm to 
in both its 1936 and its revised 1965 dor 
cover key ages from 1 to 24 months 1n refu 
dan infants. She provided a full and yer 
report of her results. Motor DQs beris yley 
lated according to both versions of the dian, 
test. On the revised version, mean, t re- 
and modal DQ were 123, 123, and 1 145. 
spectively; by the 1936 test, they ira % 
142, and 139. On the revised test, 4^; 
scored above 110 DQ and 96% on M^ 
test. On the 1965 test, 1% were below 2 if- 
and none at all on the earlier version. tive 
ferences between revised Bayley NUS m 
means and Ugandan means are highly sie i 
cant at all age levels, Precocity V! 
Bayley norms was greatest at 4 month, yt 
age, subsequently decreasing with a at 
Ugandans were still significantly anya al ye 
24 months. Mean DQs for the four succ 9 
6-month periods were 131, 121, 116, p is 1€ 
on the revised test, The substance of € y 
port has been subsequently publist. 
Kilbride, Robbins, and Kilbride (1970? 
Two further studies were also based otor 
new Bayley test. Goldberg? used the aont? 
scale to test 38 Zambian infants at 4 = of 
of age. Mean DQ was 126, an adva it 


and 
roughly 3 weeks over American norms; © pat 
appears from the histogram providet usk 
only four babies had DQs of 100 or 1655: hen 


and Lewis (in press) employed both a ene” | 
tal and motor Scales with 10 infants p 1 
gal whose ages varied between 


ral 
pen? 


of 
*J. E. Kilbride. The motor developmen’ 
Baganda infants. Unpublished master's th 
sylvania State University, 1969. " 
78. Goldberg. Infant care in Zarabia 
13) Human Development Research Unit. 
of Zambia, 1970. 


No 
ort ^y 
Reivers j 


M Mar DQs were very high: six ex- 
dex e scorable limit (150) of the Bayley 
ES Oy one was below 100, just. 
eight wer Qs were less extreme, but high: 
Hele Hg ae 130, or above, and only 
Bee a - Performance represented, on aver- 
BE Sang advance of about 2 months and 
Cadman advance of about 5 weeks. Both 
Eel is and Lusk and Lewis took observa- 
sit E of mother's and infant’s be- 
da a oe samples, but in neither study 
Variable cant correlations appear between 
D of mother-infant interaction and 
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Is They. 
There a Phenomenon To Be Explained? 
Tally 


b. EE studies according to their own 

f bim | there is a large majority in favor 

Work à ü infant precocity. Counting Geber's 

angie One investigation, and omitting 

oza (| o (1934-1935) and Liddicoat and 

lally is 10 3) as too narrowly focused, the 
à studies for and 2 against. 


There 


Drecocit 5s reasonable consensus that DQ 
declines th greatest in the first 6 months and 
Dent si ereafter; and that motor develop- 
Months Ows the greatest advance up to 6 or 9 
Sca ot age, but subsequently other sub- 

e inl ow a roughly comparable advance. 
Verbal y clear disagreement is on vocal- 
fin, ehavior, for which Vouilloux could 
fou? advance at all and the Senegal group 
ü ,Tetardation, whereas Faladé, Geber, 
ang p SWorth noted precocity, and Liddicoat 
92a, in a specifically focused and care- 
bet "dy, found performance as good as or 
the S than Gesell normative levels even in 
E and third year. There is also no 
disan ct whether or when the precocity may 
Rates eee altogether. Massé's summary indi- 
the k at precocity disappears by age 2, and 
Catin negalese Terman-Merrill results, indi- 
3 to ) continuing gradual decline from age 
perri yas parallels with American Terman- 
be man rere It remains, however, that the 
ase, errill is probably more culturally 
an a baby test, and increasingly so 


lies 
asing age, Geber seems to contradict 


399 


herself from one presentation of findings to 
the next, but her fullest display of results 
undoubtedly indicates that precocity is found 
up to age 6. If we also take into account 
Liddicoat and Koza's (1963) findings of ex- 
cellent verbal performance in the third year, 
and Gay and Cole's (1967) results on medi- 
ation and speed of learning in illiterate Li- 
berian children, it becomes necessary to con- 
clude that it has not been demonstrated that 
Africans necessarily fall behind Western lev- 
els in late infancy or early childhood. 


Quality of Research 

It is not easy to evaluate the care with 
which the original observations were made, but 
it is clear that most of the studies reviewed 
contain flaws of design, analysis, and report- 
ing. Certain deficiencies are evident from the 
above accounts and from Table 1. Sampling 
was unduly casual in most cases, In the stud- 
ies of Langton, Ainsworth, Ramarosaona, and 
Lusk and Lewis, sampling even by age was 
adventitious, and for this reason, and for 
their sketchiness vis-à-vis our purposes, they 
may be dropped from consideration alto- 
gether. Of the rest, Faladé, Geber, and Massé 
combine longitudinal and cross-sectional data 
without separate analysis. Geber, whose stud- 
ies have been in several ways the most ex- 
tensive, presented findings in a fashion that 
is inadequate even at a descriptive level. In- 
ferential statistics tend to be lacking. All in 
all, only the studies conducted by Kilbride, 
Theunissen, Falmagne, and Liddicoat and 
Koza are presented in a comprehensive, or- 
derly, and well-analyzed manner. 


Adequacy of Assessment Procedures 


Half the studies used Gesell or Gesell- 
based scales of assessment. Knobloch (1958) 
criticized Geber for misinterpretation of the 
Gesell examination, pointing out that those 
without intensive experience of its adminis- 
tration have a constant tendency to interpret 
behavior at an unduly high level. Further, 
Cobb (1958) has suggested that the relative 
decline phenomenon could be an artifact of 
the method of Gesell DQ calculation (Mental 
Age/Chronological Age X 100). Clearly, quite 
small advances in the early months of life can 
give enormous DQs and constructors of other 
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baby tests have recognized this problem and 
deal with it variously (Bayley, 1933, 1936, 
1969; Griffiths, 1954). 

The test norms themselves are unlikely to 
be adequate as a population, continental, or 
racial yardstick. Of the Gesell schedules, 
Cronbach (1964) said: “the standardization, 
reliability, and interpretation of scores are 
open to question.” Gesell’s norms were 
primarily based on the performance of 107 
children, who were not studied intensively 
(Gesell & Thompson, 1938; Thomas, 1970). 
A proper restandardization remains to be 
effected. It is also easy to show that different 
baby tests place the average appearance of 
abilities and behaviors at different age levels 
(see Liddicoat, 1969, for instances). The 
Bayley test has been standardized twice with 
an interval of 30 years: first on a small and 
unrepresentative sample, and then in a most 
comprehensive manner. The two motor ver- 
sions, essentially of norms rather than of test 
items, give markedly different DQs: the ex- 
amples from Kilbride above show that the 
earlier standardization set the American aver- 
age age levels higher, indicating greater 
Ugandan precocity on the first version. 

It seems possible, therefore, that the Gesell 
and other poorly standardized baby tests may 
provide norms that contribute an artifactual 
element to the measurement of African infant 
precocity. The new Bayley test, however, has 
been very carefully standardized, and the 
most compelling evidence for African precoc- 
ity based on comparison with test norms 
comes, therefore, from Kilbride and Goldberg, 
using the motor scale only, and from Lusk 
and Lewis (in press), who used both scales 
but with only 10 subjects of various ages.* 
The real problem, of course, relevant to all 
research except that of Theunissen and Fal- 
magne, is that comparisons were made only 


$A further study which uses the revised Bayley 
tests is in the pipeline. H. Leiderman (personal 
communication December, 1970) has recently studied 
the relation between perceptual and motor develop- 
ment and social development in a sample of Kenyan 
(Kikuyu) babies. Although Leiderman’s data analy- 
sis is incomplete at the time of writing, he mentions 
evidence of Bayley DQ precocity (comparing with 
norms) during the first year on both the motor and 
the mental test. 
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with available Western norms, and not n 
samples of European babies taken by the 
same investigator. A personal element 1s prob- 
ably inevitable in the administration of baby 
test items and in the use of the scoring e 
gories, which makes it especially se are 
that direct comparisons should be made by 
the same researcher. A further point that may 
be important is that most of those who d 
African precocity against norms made o a 
vations in the infants’ own homes and dad 
compared performance with normative “@ 
collected in clinic situations. 


Two Contrary Studies 


: i nis- 

These considerations imply that Ei far 

sen and Falmagne must be accor dictory 
greater weight than a couple of contra 


H en- 
findings would normally merit. The a be 
uinely comparative investigations can out, 


casually dismissed as random odd nage 
especially as they are among the few 
analyzed and well-presented studies. 


Conclusion 5 
ca! 
The following conclusions, therefore, 
be made: 
t beer 


1. African infant precocity has nO 
satisfactorily demonstrated; ig is 
2. The corresponding null hypothes! 
favored by the two well-designed studies; d 
3. Africans have not been cones 

shown to fall systematically below Wes 
levels in late infancy and early childhooc sou 
4. The main source of generalizations a of 
African infant development, the ve 
Geber, compares most unfavorably W' 
least half the other reports reviewed. 


STUDIES or NEWBORNS : 
e time 


Studies at birth not only extend T ser t? 


period of comparison but also come C a 
a consideration of independent variable? of 

Geber and Dean (1957b) examine sya) 
(113 according to Geber & Dean. E 


Ugandan African singletons, nes kilo 
mally and of birth weight at pore by 
grams, using the techniques deve je? 


pargas 


Thomas (Thomas, Chesni, & m. 


ro 
1955). Ages at assessment ranged 4 
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3 ina but most were less than 48 hours. The 
Uthors concluded that these babies 


Proved to be a 


men 
t than new-born European children. The ad- 


Vance wy. i: 
Ed Wes shown chiefly by a lesser degree of 
tl » DY à remarkable control of the head and by 


e frequent at CH WEEDS ue 
[p. 1219]. absence of primitive reflex activity 


t a more advanced state of develop- 


Abse TN 
nce or diminution of primitive reflexes 


C 
i is Eye as an index of cortical control, 
emphasized. ative maturity. Geber and Dean 
avor ge. that much of the neonate be- 
ERA responded to a European age of 
not stated i even more; unfortunately, it is 
ET he edie ow this judgment was formed. 
sistent, , S of the examination were so con- 
» and the degree of advance was so 


Breat 

tainty that there was little room for uncer- 
TÉ [p. 1219].» 
„€ lack of quantitative information in 


is ; 
State Pe Is such that Geber and Dean’s 
Which €nts cannot be matched with their data, 


m turn 


against can scarcely be checked 
Ge èr other data for European newborns. 
and Dean mentioned that they also 


rami : 
bor, ned 15 European and 60 Indian new- 


S. The r . : 
res VA. VERE ; 
Sentences. esults are reported in their two 


eB 
have teen children gave exactly the results that 
Rave alm found in Europe, and the Indian children 
any Rater similar results. Neither group showed 
Ip. 1219] degree of overlap with the African children 


is 
sho a fortunate that a then unique study 
Verh, © presented by scarcely more than 
oh ASSurance, 
Dreta in and Dean (1957b) placed no inter- 
lation ^! on their findings. A degree of vacil- 


"nq p $ apparent in other articles. Geber 
thag Can (19573). said: “it was fairly clear 
1061) »* precocity had a genetic basis [p. 
Ness a Subsequently, the relaxation, happi- 
Afri continued activity of the traditional 
tion Mother-to-be are invoked in explana- 
Dean Géber, 1958a, 1958b, 1960; Geber & 


Cussed 1958), Geber and Dean (1964) dis- 
mater de age differences, nutrition, 
T Ossibte litudes and behavior, and climate 
ter € factors, but returned to a genetic 

Ge en 
to wa Dean (1957b) reported the 
* in Africans poor after 2 days 
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and absent after 4 days (only five subjects 
were older than 4 days). They stated (Geber 
& Dean, 1957b) that the plantar response 
was nearly always extensor, and contrarily 
(Geber & Dean, 1964), that it was nearly 
always flexor. Griffiths (1969) has since 
tested both these reflexes in a cross-sectional 
sample of 937 Aírican infants in Johanes- 
burg aged between O and 52 weeks. Griffiths 
elicited the Moro in 99% of newborns and 
100% in age group 1-4 weeks, extensor 
plantar responses in 100% at birth and up 
to 4 weeks. For these and for the abdominal 
reflex, Griffiths found development at birth 
and over the first year corresponding to that 
given for European infants by Dekaban 
(1959). 

Parkin and Warren (1969) presented a 
preliminary report of a study using techniques 
largely derived from Prechtl and Beintema 
(1964) to compare 104 African newborns with 
50 Europeans, aged between 36 hours and 5 
days, and all born in Uganda during the same 
time period. The preliminary analysis, how- 
ever, was based on 90 Africans and 41 Euro- 
peans. Prechtl's methods take account of the 
"state" that the infant is in for the assess- 
ment of each item (cf. also Bell, 1963; Esca- 
lona, 1962), an essential provision of fairly 
recent introduction, which is not stressed in 
the Thomas et al. (1955) directions or in the 
Geber and Dean (1957b) report. Parkin and 
Warren (1969) also employed more stringent 
sampling criteria than Geber and Dean; they 
accepted singletons of normal delivery and of 
birth weight at least 2.5 kilograms, with ad- 
ditional checks on the condition of the baby 
at birth and on gestational age by physical 
signs and by dates when available. 

Tn general, it is clear that Parkin and War- 
ren's findings differ from Geber and Dean's 
conclusions. These authors could see "little 
room for uncertainty" and neglected to cal- 
culate differences: Parkin and Warren, in 
contrast, found themselves unable, during the 
course of their research, to sustain any gen- 
eral impression of a difference between the 
groups, and were not able to note consistent 
differences before calculating their signifi- 
cance. Some examples of specific discrepancies 
are as follows: Geber and Dean found the 
dolls eye reflex completely absent in all Afri- 
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can newborns, and the grasping and walking 
reflexes feeble or rare; Parkin and Warren 
found the doll's eye reflex present in every 
baby, African and European, and no group 
differences for these three reflexes. Geber and 
Dean found the Moro in African newborns 
poor after 2 and absent after 4 days: Parkin 
and Warren obtained Moro responses from 
every baby, the preliminary analysis indicat- 
ing a higher threshold among Africans by one 
method of elicitation. Geber and Dean were 
impressed by Aírican eye and head move- 
ments in visual pursuit of moving objects: 
Parkin and Warren were equally impressed by 
African and European subjects, However, 
Parkin and Warren have yet to publish the 
full analysis of these data, so that the detail 
of their conclusions is not, as yet, available. 

Another preliminary report concerns Bush- 
men babies (possibly a distinct race). Konner 
(1972) summarized the examination of eight 
newborns according to the Prechtl-Beintema 
Scheme: In form and degree the reflex reper- 
toire of Bushmen babies is the same as their 
European counterparts. Konner noted none of 
the specific departures from the European pat- 


tern reported by Geber and Dean. This study 
also awaits publication in full. 


Studies at One Month 


In connection with the neonatal period, it 
is worth mentioning findings reported for one 
month of age, Geber (e.g., 1957a) spoke of a 
remarkable precocity from the first month, 
but gave no scores. Faladé (1955) found an 
average Gesell DQ of 163 for 13 infants, Kil- 
bride tested but three children: the Bayley 
revised DQ averaged 120; the 1936 Bayley 
DQ averaged 174. Theunissen (see Footnote 
2) and Falmagne (1962) again provided the 
genuine comparisons and the exceptions. At 
one month, Falmagne's European sample was 
superior in 7 items, his African sample on 2 
items, 11 items affording no distinctions. 
Theunissen’s 4-week Gesell schedule shows 
that Europeans were superior on 6 items, 
Africans on 4 items, with 1 item equal. 


Is Precocity Present at Birth? 
Findings 


No tally is feasible. Geber and Dean 
(1957b), for so long the only study avail- 
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able, have suggested to Brackbill and Td à; 
son (1967), Zigler and Child (1969), A 
Levine (1970) that African precocity has 1 
hereditary basis. Geber and Dean themselves 
derived this conclusion in some pub 
but not others, Weyl and Possony GS 
Jensen (1969), and Eysenck (1971) fur 
inferred from hereditary early precocity S 
likelihood of genetically determined An af 
intellectual inferiority at full maturity. : andi 
these authors accept Geber and Dean $ 
ings uncritically. 


Quality of Research 
Gebe! 


Comments are largely confined to jencie 


and Dean (1957b), most of whose defic 
are indicated in the above account. Id, 2" 
subjects 78% were less than 48 hours ‘atest 
age advised against by Prechtl and a the | 
(1964). Consideration of the “state f each 
baby, necessary for the evaluation s 
item, is nowhere mentioned. The most dual it 
criticism, however, is that the single val be* 
tative affirmation, that Ugandan neon ope? | 
havior mostly corresponded to a. Burl atl 
age of 4-6 weeks, or even more, 
ously derived. We know of no body € it su 
opmental information that would per aa 
a comparison, for most neonatal puri à 
items. And the comparison cannot Peamine 
with the 15 European subjects ae case 
since these were also newborns; !n rp Dr 
the European babies are mentioned sion of 
end of the article, well after the conclus com | 
remarkable African precocity. Detaile | up" | 
parison of these 15 with the African ^ pé 
would have been a valuable addition : 
study. : para je 
The major methodological point P^ com 
that of the previous discussion opt n D 
parison of newborn groups must be » n 
the same researchers operating with ne: V OE 
methods over the same period of tim be 
extensive norms available for senso a m | 
havior, it would remain that the exa! oi 
is a difficult business, that control dd ; n 
cation of "state" is a matter of “tjon, pe 
item order is dependent on ip en a ts 
that some scoring categories are pe^ tak 
edges. Only Parkin and Warren's €^ 


5 A jh 
account of this requirement. 


—r— E 


AFRICAN INFANT PRECOCITY 363 


Relevance oj Neonate Measures 

One further 
only in 
that th 
develop 


er point should be mentioned, if 
Passing. We have no good indication 
€ neonate measures used are on a 
i E continuum with those capaci- 
=e E by a baby test or other meas- 
such as ri later ages. Scales of assessment 
Primary rita Thomas or Prechtl have the 
ology tus ical purpose of diagnosing pa- 
tral e sofay as they validly measure cen- 
"m ha System pathology, they may af- 
ai SM a, aps of later development. But 
range iiis of differences. within the normal 
quent deve} may be quite irrelevant to subse- 
Predictive opment. There seems to be no good 
evidence that this is not the case 
9mas, 1970), 


Conclusion 


dement must be . reserved concerning 
lished at pity at birth. The major pub- 
and, vean to date is unconvincing in itself, 
reservatis three other studies suggest further 
, Sons, they are as yet too limited or too 


Telim 

i 

cusp @"Y to allow us any greater con- 
Stveness, = 4 


g D ITPERENCES BY Socr LEVEL 

t erences by social level or milieu have 
Counts n emphasized in the preceding ac- 
babies Vouilloux (1959) found orphanage 
Vithi a, HM averaging 78 DQ. This is 
enerali € range expected by simply inductive 
tuti i ization from Western studies of insti- 
leyg mo babies. Differences by social 
Simi, 2S African babies are, however, not 

Y predictable. 


e 
Dyer .(1958b) tested 60 infants from 
ley sized" homes of a superior social 


firs,’ ©" or more children in each of the 
t 


onam Years of age were tested cross-sec- 
by 4 Y; the Gesell test was supplemented 
vel €rman-Merrill test from age 2. De- 


as s ent in the first 2 years was summarized 
Pans: precocious, but not as remark- 
the rg, A5 in the poorer families. However, 
the » EM decline did not occur to nearly 
ber 19 extent. The only figures given 
Pbtaip e 60) show that 59 of the 60 children 
BÉ e gesell DQs of 100 or above and that 
had children tested with the Terman- 
IQs of 100 or greater. Average 


quotients were neither given nor calculable. 
but Geber and Dean’s (1964, p. 433) graph 
provided a separate curve for “Westernized” 
children, showing a DQ which over 6 years 
appears to stay within the 110-120 range, and 
thus achieves a superiority to that of the 
poorer children from the middle of the second 
year. 

Ramarosaona (see Footnote 5) also claimed 
that the few infants of a higher social level in 
her group paralleled the development of 
Geber’s elite babies. And Vouilloux (1959) 
was able to divide her sample of 48 healthy 
infants into 21 of a low socioeconomic level 
and 27 of a medium or high level. She found 
a highly significant difference between the 
mean DQs, which are given as 130.9 for the 
former and 114.9 for the latter group. 


Are There Differences by Social Level? 
Tally 

For once, the results, sparse as they are, 
show consistency. Infants from homes of a 
low social level are initially more advanced 


than elite babies. Only Geber reported on the 
differential decline beyond infancy? 


Quality of research 
Some of the earlier criticisms of these re- 
searchers apply again here, and Ramarosa- 


9 A study of Nigerian (Yoruba) children by Abi- 
ola (1965) should be mentioned, but is difficult to 
fit in because of the poor design and self-contra- 
dictory report. Abiola tested elite and traditional- 
urban (Oje) children cross-sectionally from 1 to 5 
years, using a perceptual-motor test and a con- 
ceptual-verbal test, both of his own construction but 
drawing items from Western tests and scales. As the 
material was not graded by age, the 1-year-old 
children were incapable on most items, and the pos- 
sibility of ceiling effects at the higher ages is a 
strong one. Abiola stated that the traditional chil- 
dren were superior on the perceptual-motor test at 
1 year of age, but his table of results indicates the 
opposite. Significant differences favoring the elite 
children were reported for 3 and 5 years on the 
perceptual-motor test, and for 2 and 5 years on the 
conceptual-verbal test. Abiola's suggestion that a 
convergence of elite and traditional performance 
takes place between 3 and 3 years has been investi- 
gated by Lloyd (1971) in an excellent study. Lloyd 
used a modified Stanford-Binet, concrete operational 
tasks, and a relational concept-learning problem to 
assess Voruba elite and traditional children cross- 
sectionally, from 33 to 8 years, and Abiola's con- 
vergence hypothesis was not supported. 
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ona's (see Footnote 5) work can be consid- 
ered too sketchy to carry any real weight. 
However, the major criticism leveled, that 
comparison with norms alone is necessarily in- 
adequate, does not apply, since two Aírican 
groups were compared by the same researcher. 
A bias, either in the Gesell norms or in the 
testing procedures, cannot account for the 
differences reported by social level. More- 
over, the difference is the actual reverse of 
what might be expected from Western as- 
sumptions and from knowledge of African 
environments of babies. 


Conclusion 


It can hardly be claimed that we have 
here a definite phenomenon. However, there 
is a somewhat surprising indication that in- 
fants from poor African homes develop more 
rapidly at first than those from elite homes. 


Discussion 


One should now ask, Is this research issue 
worth taking further? And if so, how? 


African Precocity 


African precocity was considered undem- 
onstrated. The two truly comparative studies 
dominate the picture beyond the newborn 
period, and judgment must be reserved on 
differences at birth, Any further comparisons 
must include actual samples of non-African 
infants. They should also introduce more 
suitable methods of assessment: the scales 
for newborns and the standard baby tests all 
tend toward a quick and unreliable sample of 
conveniently observed behavior, and thus 
present a largely atheoretical hotchpotch of 
rather superficial items. Newborn compari- 
sons would profit from more "psychological? 
measures, for example, behavioral scales as 
in Brazelton, Robey, and Collier (1969), and 
careful observations of perception, learning, 
and reactivity. The longitudinal relation be- 
tween neonatal status and subsequent develop- 
ment would show whether variation in new- 
borns other than that diagnostic of pathology 
is merely irrelevant, 

The standard baby tests are useful for first 
approximations, but otherwise must be re- 
placed by more sophisticated, careful, and 
intensive approaches. The introduction to 
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cross-cultural research of clinical-experimental 
longitudinal study of the Piagetian kind, of 
of the ordinal scales of infant assessment 
based on Piaget’s (1953) theory of oe. 
motor development, would be timely. org 
recent developments, for example, Whi 
(1967), Bruner (1968), Schaffer and v. 
(1969), and linguistic approaches, are E 
relevant; it is to be hoped that er. 
(1972) ethological studies of Bushman ba 
will suggest novel lines of investigation. 


Research Questions "m. 
To focus directly on “African precem 
simply to compare African and non-Afric 
baby samples, however well taken, ^. 
unnecessarily naive. The clear prima lop- 
reason for expecting uniform African A 5 
ment is a racial-genetic hypothesis. Wey nck 
Possony (1963), Jensen (1969), and tm 
(1971) uncritically accepted Geber’s We 
of precocity and argued from them to the 
lihood of hereditary racial differences 1" : 
ture intelligence. In doing so, they appea pe 
assume knowledge of the causal linkages ion 
tween precocity at one level and uae 
at another level of development—know Ten 
that we do not yet have, Their real prob at 
however, in the light of this review, ÍS s on 
the superstructure of their argument rest city 
the phenomenon of African infant prec? the 
as evidenced by Geber, It cannot rest 0” hy 
conclusions drawn here. Racial-genetic ex 
pothesis, as Jensen insisted, cannot pe $ 
cluded from consideration, but further by 
search is necessary if it is to be supporte in 
African data, Such research might W° 
clude straightforward comparisons 
African and non-African samples, par y 
for the neonatal period; but ultimate? m 


mar 


wi ee 
7 


y 
iculat 
feu” he 


packed into more sophisticated 
strategies, for example, by studying 
foster-children in European homes. | "T 
No other hypothesis would plausib og ta 
gest uniform African development adim, t 
continent. Uniformity of infant environ 
is too much to ask. Cravioto (CTA tes 
1968; Cravioto, Birch, De Licardie, 55, & 
& Vega, 1969: Cravioto, De 


Licar 1e fh | 

jes Py 
Birch, 1966), citing Gesell-based ae wit i 
Mexico and Guatemala in conjunc 


thi E 
E in 3 Geber, proposed that the pre- 
may be a se ants in “preindustrial” cultures 
Africa a nes phenomenon, not limited to 
ae "imi. Brazelton et al., 1969). 
Would be En n vague, is right, precocity 
abies. The nd in many samples of Aírican 
“preindustri: om has testable aspects: 
many parts pi cultures are to be found in 
oundaties- * the world, regardless of racial 
rateq” ihe ut also “modern” or “accultu- 
the findin Ps are to be found in Africa. Thus 
ences by ? we have noted of African differ- 
an empiri Ocial level assumes importance as 
pirical lead. 

tion, dh incidence of disease and undernutri- 
OVS or Sd Caretaking, a lack of obvious 
Noise ae an unfavorable signal-to- 
are likely os and other “deficiencies” 
Door hom 9 be the African infant's lot in a 
(MR ge Western countries, social class 
Month 3 in baby-test performance up to 18 
des more have been generally non- 
X Bims 1o pile (Bayley, 1965; Golden 
 Sanic 9; Hindley, 1960; Knobloch & 
OWer-clase " 1960). Kagan (1966) found a 
12 jg deficit in cognitive functioning by 
Africa MM age. This contrast between 
velo the West may provide a focal point 
And aso Ping alternatives to current theory 
Afric "umption, Milieu comparisons within 
anq urb Societies could include orphanages 
“Ural ü an-slum homes as well as traditional- 

T nd elite backgrounds. 
Neg WettPose of investigating milieu differ- 
Vag, e uld be to break down the global and 
peas re ceptions of milieux by empirical 
ng " Ment into those aspects of care, rear- 
"eon e experience that relate to infant de- 
ing Starch cus eliminating milieu concepts 
ws ces ariables in favor of more precise 
E : This would seem the most sensible 
a Rta: on independent variables, 
du far, ana tended to be left to speculation 
Wo, tive, P iie probably be a largely in- 
Mae) not LEM _ procedure. Hypotheses 
maj ples lacking: Rosenzweig (1966), 
ne lise" NE early stimulation as the 
"s Iscussing Geber's work in con- 
ng abilit animal studies showing that 
ark lc nd Increases with greater variety 
* (1965 of experience; Walters and 
) pointed to Geber's findings as 
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an instance of the role played by the distance 
receptors in development, implicating the en- 
vironmental variability provided for the Afri- 
can infant. However, granted that an induc- 
tive approach still necessitates selectivity, 
this variety of the cross-cultural strategy has 
the primary goal of discovering something, of 
producing a theory. Thus retention of a major 
dragnet element in pinpointing independent 
variables seems necessary. If precise inde- 
pendent variables of infant stimulation and 
experience prove identifiable, the research 
category of “African” may be appropriately 
discarded, exit may be made from the cross- 
cultural cycle, and further testing may pro- 
ceed in an intracultural, even experimental, 


fashion. 
SUMMARY AND CONCLUSIONS 


A review of research on African infant de- 
velopment led to these views: (a) African 
infant precocity cannot be taken as an ac- 
ceptably established empirical phenomenon; 
(b) African differences reported by social 
milieu afford a more sensible basis for further 
enquiry. 

Discussion generated the following pro- 
posals: (a) More sophisticated methods of 
infant assessment and study should be em- 
ployed in this kind of research; (b) compara- 
tive status at birth needs further investigation, 
especially in terms of psychologically relevant 
variables and with follow-up beyond the neo- 
natal period; (c) improved research designs 
are necessary to identify independent varia- 
bles that account for differences in develop- 
ment. The cross-cultural cycle for this re- 
search issue is as yet incomplete. Further 
study should aim to ensure that this variant of 
the cross-cultural approach will serve its true 
purpose by rendering itself obsolete. 
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TYPE IV ERRORS AND INTERACTIONS : 


JOEL R. LEVIN? 


University of Wisconsin 


LEONARD A. MARASCUILO 


University of California, Berkeley 


Marascuilo and Levin’s (1970) notion of Type LV errors is ex tended, with particular 
attention paid to the interpretation of interactions in factorial analysis of variance 
(ANOVA) designs. To help clarify what an interaction is and what it is not in terms 
of the ANOVA model, it is emphasized that (a) comparisons that are designed to 
explain an interaction are acceptable only if they reduce to comparisons involving 
interaction parameters exclusively; and (b) such comparisons may be both specified 
and directional, in that they may be defined to test an investigator's a priori 


hypotheses. 


'The rejection or denial of a true statistical 
hypothesis and the nonrejection or acceptance 
of a false hypothesis are abstractions with 
which researchers in the behavioral sciences 
generally make only passing acquaintance. 
While one is taught to express concern for— 
and even to compute probabilities associated 
with—Type I and Type II errors as a student 
attending a first course in statistics, the same 
student in the “cruel world" of research ex- 
periences understandable difficulty in deciding 
when either of these errors has in fact occurred. 
As a result, one gradually learns to live with 
them. Such should not be the case with Type 
IV errors, as introduced by Marascuilo and 
Levin (1970), since with practice this kind of 
error is easily recognized and consequently 
avoided.? 

According to the definition of Marascuilo 
and Levin, a Type IV error is said to occur 
Whenever a correct statistical test has been 
performed, but is then followed by analyses 
and explanations that are not related to the 
Statistical test used to decide whether the 
hypothesis should or should not have been 
rejected. More succinctly, a Type IV error is 
DE Sw aS 

! This article represents a substantially reduced ver- 
sion of a paper which was presented at the annual 
meeting of the American Educational Research Associa- 
tion in New York, March 1971. 

Requests for reprints and for copies of the original 
paper should be sent to Joel R. Levin, Wisconsin Re- 
search and Development Center, 1404 Regent Street, 
Madison, Wisconsin 53706. 

The authors are grateful to Lawrence Hubert, 
Maryellen McSweeney, Neil H. Timm, G. William 


Walster, and Charles E. Woodson, whose helpful com- 
ments have been incorporated. 


* Readers who are still wondering about Type III 


errors may refer to the assorted definitions reviewed by 
Marascuilo and Levin (1970). 


eem 
vilior x ncorrec 
made whenever a researcher olfers an ir 


hee 
interpretation to a correctly rejected T | 
hypothesis, Less succinctly, a Type IV her 

is identified as having been committed bi fan | 
ever a researcher concludes, on the gem “that | 
appropriately performed statistical Te : thé | 
there is a. reliable source of variability P^ ol 

data, but then proceeds to specify the locia 

the effect with an eyeball interpretation er. 
data or by emploving post hoc multiple oe | 
parison procedures that are not d that | 
with the hypothesis initially tested anc ©. 


à srlying 
may not even correspond to the ras d 
model upon which the statistical tes 
based.? 


isd 
Type IV Errors in the One-Way Analyst? 
Variance Model 


rel 

Perhaps the most commonly encounte e 
Type LV error is the one committed by is 0 
searcher who follows a rejected analyst Í 
variance (ANOVA) hypothesis with 2 ed at 
overlapping multiple / tests, each perform...) 
the same alpha level as chosen for the votes 
F test. In this case, the statistical ae ed 
Hn = po = pg = 0 = pr has been T6) yal 
with the probability of a Type I error Ling mu 
toa. If the researcher now examines cac? he 

X t 

Q= “a 2 D paired mean comparison? m 
ot 

same a level as used for the F test; ts "E 
probability of at least one Type L "— he 
sel of comparisons is inflated far a , 
original probability to a maximum V* 


—— —— 


je t 


"ul n" 

à g i s a arison , esf | 
*In this discussion, the terms mee toa ue 
"contrast" are used interchangeably i ihe sum 
combination of cell means for which t 


selected coeflicients equals zero. i 
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| ag n 
L eon Should this procedure pronounce sta- 
= i Significant certain pairwise compari- 
at would not have been identified with 


E oni 
Bs appropriate” post hoc Schelfé (1953) 
int mn ; then a Type IV error would have been 


some researchers may attempt to control 
an ia "a probability of at least one Type 
© set of $ set of Q pairwise contrasts (or in 
contrasts rash K planned comparisons, i.e., 
Means, as a ving linear combinations of 
Using elise as pairwise comparisons) by 
by Miller as critical values as described 
their Doct | 66) or Dunn (1961) to conduct 
these linen Investigations. However, even 
Sttors since a. do not eliminate Type IV 
F test in ș hey are not related to the original 
onferroni One-to-one manner. Because the 
Specially di qon are quite powerful— 
terest ig is as number of comparisons of 
è greater ae atively small—they may detect 
Would the SM significant differences than 
"actly i5 is aig method, which corresponds 
Mis. wor e classical F test. 
of his = th mentioning that Type IV errors 
ing the P may be avoided simply by bypass- 
abando, ^ test altogether. In point of fact, 
Strategy E the F test might be the optimal 
0 


SY for a researcher to follow if the plan is 


. xami 
sing, gine onlv a small number of contrasts, 
M Whiley test could lead to a nonrejection of 
poti ied ne or more comparisons could be 

Onf, ri as significant with the more powerful 
atiye Or Dunn method. In such cases, the 
Proce, i efficiency of the Scheffé to the Dunn 
tätig 3 (defined, perhaps, in terms of the 


dete the respective critical values) may be 
"cac "nea prior to data collection, in order to 
Proag ‘ rational decision concerning the ap- 
96g), "° adopt (see Davis, 1969, or Kirk, 
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Di à 
mut d Propria ten 
Ory, 


Schelfé H x . 
[NU saree procedure is desirable (e.g., with 
logo, discusse, eee power) is another issue which has 
). d elsewhere (e.g., Petrinovich & Hardyck, 


Me 
his T 
ibd acetate should be interpreted with caution, 
thay IStribui: it involves comparing critical values of 
May ©omparing based on the same sample size rather 
Riven (ie. t E the respective powers of different tech- 

Various i brobabilities of rejecting the hypothesis 

alternative distributions). 
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It is also worth noting that in the equal 
sample size model, employing the Tukey 
method of pairwise comparisons following the 
rejection of Ho based on the classical F test 
may also produce Type IV errors, since Tukey's 
procedure is more likely to identify pairwise 
differences as significant than is Scheffé's (see 
Scheffé, 1959). The reason for this potential 
discrepancy is that the two procedures are 
derived from different underlying distributions. 
Tukey’s more powerful method is based on the 
distribution of the studentized range for which 
the corresponding test statistic is the ratio of 
the weighted (by the square root of the com- 
mon sample size) maximum mean difference to 
the square root of the mean square within. 
Schefiés procedure, on the other hand, is 
based on a different mathematical model for 
which the test statistic is the familiar ratio of 
the mean square between to the mean square 
within in the one-way ANOVA model. Thus, 
if a researcher is interested in performing only 
pairwise contrasts, and if sample sizes are equal, 
then the F test is not the “appropriate” test 
to perform! In this case, the researcher should 
first perform the studentized range test and if 
it leads to rejection of Ho, then Tukey’s method 
of pairwise comparisons should be employed 
(Dixon & Massey, 1969). With this strategy, 
the probability of making a Type TV error is 
reduced to zero. 


Type IV Errors in Other Models 


Cautions regarding the incorrect post hoc 
analysis of correctly performed omnibus tests 
are not confined to traditional ANOVA de- 
signs. Marascuilo (1966) has described simul- 
taneous inference procedures that are “ap- 
propriate” for large-sample tests of the differ- 
ences among J independent proportions and 
among J independent correlation coefficients. 
Steel (1961), Dunn (1964), and Marascuilo 
and McSweeney (1967) have developed multi- 
ple comparison techniques to accompany the 
nonparametric rank tests. The essential feature 
of such post hoc methods is that they are 
based on the same distribution as the test statistic, 
and therefore will yield information that is 
congruent with the test initially performed, 

As might be surmised, multivariate ANOVA 
hypotheses offer the researcher a Pandora’s 
box of very elegant and sophisticated Type IV 
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errors (among others) that may result in un- 
warranted explanations of significant findings. 
One common error following a rejected multi- 
variate hypothesis is to perform variable-by- 
variable comparisons (perhaps at a reduced 
a level, or using post hoc univariate tech- 
niques), or to interpret the significant multi- 
variate statistic in terms of linear combinations 
of dependent variables, as might be suggested 
Írom an examination of principal components 
or linear discriminant functions. While there 
may be some correspondence between the de- 
cisions made under these analysis procedures 
and the "appropriate" Roy-Bose multivariate 
post hoc method as described by Morrison 
(1967), it has been shown by Hummel and 
Sligo (1971) that the Type I error probabilities 
of the multivariate and univariate procedures 
are not identical. That is, when multivariate 
data are analyzed on a post hoc basis with 
Critical values determined from univariate 
procedures, one is liable to arrive at statistical 
decisions that are different from those based on 
multivariate post hoc techniques. As was men- 
tioned for the univariate case, if only a small 
number of comparisons are of interest, it might 
be advisable to examine those comparisons 
individually rather than to perform an overall 
multivariate F test. In support of this notion, 
it has recently been shown that the Bonferroni 
method produces uniformly narrower intervals 
under the null distribution than the usual 
multivariate post hoc procedures, even for 
large numbers of planned contrasts.’ 

Until now, the discussion of Type IV errors 
has been basically from a Type I error point of 
view. In other words, situations were described 
in which the correspondence between the Type 
Lerror probability of the post hoc analyses and 
the test initially performed was less than per- 
fect. However, another (perhaps more serious) 
Type IV error occurs when a researcher defines 
his post hoc contrasts in a manner that does 
not even investigate the hypothesis he is 
presumably testing. This kind of error fre- 
quently occurs when it comes to interpreting 
statistical "interactions" in contingency tables 


5 See G. J. Schluck's paper, “A comparison of three 
confidence interval procedures for the general linear 
model," presented at the annual meeting of the Ameri- 
can Educational Research Association, New York, 
March 1971. 
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(Goodman, 1964; Marascuilo, 1966), regression 
analyses,? and factorial ANOVA designs 
(Marascuilo & Levin, 1970). M. 
Marascuilo and Levin pointed out tha! E 
typical strategy following the pamm. 
a significant interaction in a factorial A? M. 
is to make either pairwise or nested conp 
sons using the various cell means of the des Pa 
They showed by examples that. this be 
cedure does not correspond to the we. 
F test initially performed. It was further S 
gested that this error arises because ! He, 
researchers do not have a clear understan E 
of what constitutes an interaction as 1t 3 f. 
fined by the mathematical ANOVA mods a 
à result, the post hoc procedures and/ ue sig 
discussion based on the identification o e 1 
nificant interaction often are inapproP! M. 
A further clarification of the meaning of à (he 
tistical interaction is presented in terms 9 
factorial ANOVA model. 


i actorid 

Mathematical Model for an I by J P% 
Design A 
i ov” 

Consider a two-way fixed effects ANO 


5 m yation 
model with an equal number‘ of obir er J 


per cell.5 For 7 rows and J columns, th 
may be written as: 


Yim = p + ai + Bj + yi + Kit 
where 


in th 
snin 
Yir = the value of the kth observation 
ith row and jth column; 


3 " s ex of Level i for Factor ^ wher? 
5 ai = 0; J 
B; = the effect of Level j for Factor B S 
$ B;—0; I 
E wad 


Ys = the joint effect of Level i and P 


I 4 
where X yy = Z yu—0; 
ERN. j=l ril 
7N. H. Timm's forthcoming book, Ml oi 
Analysis with A pplications in Education and PS) 
includes a discussion of this. 
* Although the discussion is based on 
of equal cell zs, the same general prin 


: 5 ui 
extended to designs with unequal cell freq 


ssumP pe 
the ase" ay b 


" a m 
ciples ™ ^ 
encie?" 


é, " ; : 
pce the error associated with the kth obser- 
The vation in the ith cell. 

Bist are assumed to be statistically inde- 
Nl normally distributed, with a mean of 

n a variance equal to c?. 

E this model it is customary to test for 
^ ctl of row effects, column effects, and 
E lon effects by means of three orthog- 

€sts of hypothesis: 


Ho: ty a5 = -=ar=0 
Ho: B = Bp = +» = By =0 
x Hy: yy myy = ii 

any of th 
may use S * 
Sources of 


= yr = 0. 


main effects is significant, one 
cheffé’s method to identify possible 
& that tome in exactly the same manner 
Cver, if the | for the one-way ANOVA. How- 
is ee test leads to a rejection 
Wed to ae tly different procedures must be 
b ne the significant sources that ac- 
Bü € rejection of the hypothesis. 
(1979) ee by Marascuilo and Levin 
diis € common practice of making simple 
the Sou Ons among the cell means to locate 
Valid ; tees of a significant interaction is not 
o is rejected, The procedure is ap- 
VER ly if instead of testing Hon Hos, 
St the à orthogonal hypotheses, one were to 
9mposite total cell hypothesis: 


Dro i 
and pate 


Hy: uy = pp = +e = pIJ- 


hy, 


1 this 
Siven bes d the Schefié coefficient would be 


Sa 
vay — 1)F ay-5.170-5( — 9) 


on. : 
d o d number of observations per cell, 
Sociate, Pus probability of a Type I error 
0 with Mo, In this case, a typical 


m, tisa 
DA ang med that in employing a factorial ANOVA 
Song Vestiga eng each source of variance separately, 
ij, of Ging is interested in controlling æ for the 
St parisons associated with each source 


ae ND "Sired of factorial designs and which is 
Ty, 86). 

ty Ybe ie is concerned that the probability of 

d the single experiment. consisting of 

k th. een-cel] i then one should either test the 

Ose auren ee with a or distribute « 

of variance of interest. 
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pairwise contrast is defined by: 


Y = uj — per 
= (p + aid- Bj + Yi) 
—(u + ar + By + yvy) 
= (a; — av) + (8; — By) + (va — ver). 


Note, however, that if this contrast were 
found to be significant, it would be impossible 
to know whether or not the difference was due 
to the fact that a; # a, or that ; = Bj, or 
that yi Æ yes) or any combination of these. 
In words, contrasts of this type lead to a con- 
founding of the model’s parameters, and the 
situation is not alleviated simply by testing 
Ho; instead of Hos. 

On the basis of this discussion it should not 
be concluded that there is no appropriate way 
to interpret the meaning of a significant F 
ratio for interaction, in terms of some linear 
combination of cell means. What the previous 
discussion is meant to suggest is that linear 
contrasts of the form Y = pi; — wiry that are 
typically defined by researchers to interpret 
interactions are incorrect in a Type IV error 
sense. 

If Hos, the overall test of interaction, is 
performed and if the hypothesis is rejected, 
then Schefié's method will guarantee simul- 
taneous Type I error protection for all con- 
trasts investigated, but only if (a) valid inter- 
action contrasts are defined, along with their 
appropriate standard errors; and (b) the Scheffé 
coefficient is based on the degrees of freedom 
associated with the test of Ho3. One valid in- 
teraction contrast is of the form Y = A; — Ay 
= (ui — mij) — (ur; — nij), which compares 
the differences between two same row means in 
different columns. Contrasts of this kind must 
include a minimum of four cell means in order 
for yi; parameters exclusively to be estimated 
(see Marascuilo & Levin, 1970). Other valid 
post hoc procedures for interpreting interac- 
tions include tests of interaction effects being 
equal to zero (yi; = 0) or to one another 
(yg = ver), BS well as any contrast among cell 
means which involves the y;; only. For each of 
the procedures just mentioned, the Scheflé 
coefficient is given by: 


=S -D -— DF a-pa-2.27-)( — a). 


Formulas for determining the proper standard 
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TABLE 1 
Two-Factor DESIGN or SEX BY AGE 


Sex 
Age (years) 
Girls Boys 
6 | mm J 
8 UI ! 
10 Ths DJ 
12 | Üu Ju 


Note—The Jij are sample means that provide unbiased esti- 
mates of the pij. 


errors vary from one procedure to the next and 
these may be found, along with worked ex- 
amples, in Marascuilo and Levin (1970). 


Interactions as Planned Comparisons 


Some researchers have a number of miscon- 
ceptions concerning the partitioning of the 
sum of squares in complex designs. Whereas 
most know that they may generate one-degree- 
of-freedom tests “within” a main effect that 
may be tested as planned orthogonal compari- 
sons, they fail to realize that a partitioning of 
the interaction sum of squares is also possible 
when planned contrasts are specified. The pre- 
vailing belief is that while main effects may be 
decomposed into one-degree-of-freedom con- 
trasts, interactions must be assessed in the 
context of multi-degree-of-freedom omnibus 

" tests. That this is not true is illustrated in 
the following example. 

Consider a cross-sectional 
of two factors, sex (male 
(6, 8, 10, and 12 years of 
Table 1, Further suppose 


study consisting 
and female) and age 
age) as portrayed in 
that an investigator 


TABLE 2 
"unc T. 5 
ABLE 1 BASED ON TESTS FOR LINEAR, QUADRATIC, AND CUBIC TREND 


CONTRAST MATRIX FOR T. 
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has reason to believe that a certain cognitive 
ability is of such a nature that in the primary 
grades there is a large sex difference m in 
girls, but that the difference diminishes 0 kc 
the elementary school years. This stateme is 
has the flavor of an interaction hypothe 
which could be evaluated on a post hoc E, 
following the rejection of the hypothesis A E 
interaction, using Schefié’s procedure base 
three degrees of freedom. h E 

But reconsider the investigator's hypo on 
On the surface, it appears that the hypo e. 
states that the mean profile for the boys M 
the four age levels is not parallel to the a E. 
sponding profile for the girls. Actuallys 
more explicit than that, It states that ni be. 
tively large initial girl-boy difference x E 
observed that will decrease as age incre en 
If the investigator’s hypothesis is correct; 
symbolically: 


(ui — un) > (uis — p22) > (ms — un) ai: 
> (m7 P 
o interac 
e the 1n tren 
Cr 
using the coefficients for linear, € - 
and cubic components. By referring i E i 
ard table of orthogonal polynomials, oat 
Hays (1963) or in Kirk (1968), one may US? pe 
same coefficients that test for trend wit P d 
main effects sum of squares to test the ctio? 
interaction hypothesis within the inter? p 
sum of squares, The matrix in Table 2 has ria 
constructed to incorporate the approP 
contrast coefficients, for 4€ 
The first column defines the quat. ren? 
termining the sex effect, that is, the dife 


Contrast - 
Cell mean — T = - A —— apum 
| Ys WA (linear) Fa Cauadeaticy | Fa cubic) Vs y Atinae | Fa xA tauraro] VB *° 
i = : ^ E 
in 1 = E sy ETT 1 3 
EM 1 -1 | ex E] —1 =1 sith 
Tis 1 i d = | "E i E 1 
dis 1 | 3 | 1 1 3 1 1 
Üa -1 | -3 | 1 | xa 3 =i 33 
jn -1 | -1 | =A | 3 1 1 3 F 
Üs -1 1 =i -3 =I 1 =| A 
Ju —1 | 3 1 | 1 ES —1 A 


: 


TYPE IV ERRORS IN INTERACTIONS 


idm girls’ and boys’ performance ignoring 
orthogonal cc three columns constitute three 
Mieter s Contrasta that test for the main 
Eo ind means of a trend analysis for 
coef ee tatic, and cubic components. These 
E- rt read directly from Table VI of 

erated E ). The last three columns are gen- 
Eie nde first. four: Column 5 is found 
and 2 to Py "e the coefficients of Columns 1 
Em n ain uce the linear Sex X Age interac- 
olumns "w^ Column 6 is the product of 

and 3, while Column 7 is the prod- 


uct x 
of Columns 1 and 4. These latter two sets 


ol 
Coefficie Sus L 
pug, dents define the quadratic and the 
ex X Age interaction contrasts 
“spectively. 8 ractio j 


et iS example, the contrast of primary in- 
This s s by the coefficients of Column 
à ast is given by: 
inan) = (—3)]u + (7 Djis + (+1) 
^F G-3)gu + (2-3) FQ 
+ (71s + (—3)ges 


ter 


whi 

ich may be written as: 

Sate 

XA (linear) = — 3(9u — Ja) — 1(jis — jo) 
m F das — Gos) F3 — Fai). 


IS is see 
Useq om to have the same basic form as that 
that "ids linear trend for main effects except 
the e Coefficients in this case are applied to 
leve, M sex difference at each of the four age 
LOK n addition, it should be noted that 
the Si is a valid interaction contrast. In 
Stimate A model, Ws a (incar) is an 
Y. 1 
Xing 
= ~3 
qune Biba i727 i708) 
rasan Dee 
Prod Lad od led d 
m. L-Fos-- 844-11 — i — abiy) 
Yu—yiy) — dy — yos) 3-113 29) 
Whig +3(yu— yz), 
a, ch 
a Contai , : 
"nq, thus „ins only interaction. parameters 
5B Clear M 1S not confounded with other effects. 
ex gat V sx tinea) gets to the heart of the 
ts a in S query, that is, whether there 
E ; ia siig sex difference in the cogni- 
SStion is as a function of increasing age. His 
evaluated statistically by weighting 
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the four girl-bov differences by the appropriate 
coefficients that are related to linear trend. If 
the investigator were interested in other char- 
acteristics of the girl-boy differences, the higher 
order trend components could be examined 
individually. 

It is worth mentioning that the hypothesis of 
mean girl-boy differences predicts that the 
differences will decrease as age increases. This 
is certainly in the mode of a directional hypoth- 
esis and therefore to achieve maximum sta- 
tistical power, it should be analyzed as a di- 
rectional (one-tailed) alternative. Since the 
hypothesis is related to a linear contrast, one 
may perform the test by use of the student / 
distribution, by means of the test'statistic: 


—3(Ju — ja) — 1s — 22) 
+ dus — Ja) + 3. — Gos) 


JEt 


+ (—1)? + (+1)? + (+1)? 
+ (43)? + (+3)"] 
where MS represents the pooled (within cell) 


variance. If the investigator's claim is true, 
then one would expect that: 


(Gu — Ja) > (is — J22) > (s — Goa) 
> Gus — Ju), 


which when weighted by the above coeficients 
would produce a negative value of /. Thus, 
as a one-tailed test, the hypothesis Ho: 
YsxA (linear) = 0 should be rejected if the ob- 
served ¿< hla), where f(a) is the critical 
value of /, based on the degrees of freedom as- 
sociated with MSz, at the a(100) percentile. 


Summary 


The meaning of this entire discussion on 
Type IV errors manifested by interactions in 
ANOVA designs should be clear for the be- 
havioral scientist. Significant interactions ex- 
amined as either planned or post hoc com- 
parisons must be evaluated either in terms of 
the interaction parameters of the model or in 
terms of cell means that define contrasts that 
reduce to comparisons among the interaction 
parameters of the model. If it is seen that the 
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expected value of a contrast defined in terms 
of cell means contains any a, B, or u of the de- 
sign, then it is immediately known that the 
contrast is not a valid interaction contrast and 
should therefore not be discussed as though it 
were related to a significant interaction com- 
ponent. If these principles are kept in mind and 
if each interesting interaction contrast is in- 
spected in terms of its expected value, then 
Type IV errors in the interaction model should, 
like old soldiers, fade away. 
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NONEXISTENT INDIVIDUAL DIFFERENCES IN REMINISCENCE * 


EDWARD N. PETERS? 


Department of Pediatrics, School of Medicine and Dentistry, University of Rochester 


It is proposed that there are no individual differences in reminiscence inde- 
pendent of the differences in level of performance on the motor task on which 
the phenomenon of reminiscence is observed. Multivariate methods have failed 
to find such individual differences in reminiscence. The previous reports of 
relationships between reminiscence and organismic variables are explained as 
resulting from artifacts in the methods used. 


Ren 


at pie is the gain in performance 

from aa a following a period of rest 
gain in Dei practice on a motor task. This 
he lera Diae has been attributed. to 
ti a during rest of reactive inhibi- 
eactive meer during prior performance. 
Vatiable i ition has been assumed to be 
exist inde on which individual differences 
fo manc Pendent of the subject’s level of per- 
* on the task. These differences in 


Teactiv, ; 
Ve iais 1 
cally , € Inhibition have been related theoreti- 


(Eysenck, 1956), classroom 
beh, * (Lynn, 1960; Otto, 1965), abnormal 


avio : 
Wright, oo 1968), and retardation 


tetho 
ds of Measurement 


e 

temi ois common method of measuring 
Meg, eee has been a measure of perform- 
Mass aken after a rest period, following 
neg, ar refle minus a measure of perform- 
“tude | 56D. just prior to the rest period. This 
MS ac Measure of the change in perform- 
t Tere T the period of rest is the phenomenon 


4 Change ctuacies of crude gain measures 
ent and the alternatives have been 
Tug," td (Manning & DuBois, 1962; 
D Damarin, & Messick, 1966). One 


oF under ading to this paper was carried out 
Dute VAL Rese Contract 816(14) between the Office 
Mies A and Washington University. Com- 
2p tion Gaon supported by National Science 
N, “ques s Py. G 22296 to Washington University. 
ny Crs, Dende should be sent to Edward 
ches? edical ment of Pediatrics, 1545 Mt. Hope 
ler, ew You in University of Rochester, 
X 14620. 


alternative, the residual gain score, may be 
improved in the reminiscence situation by 
residualizing the postrest score with respect 
to several prerest trials, thus removing more 
of the prerest performance variance from 
the postrest measure (Peters, 1967). This 
approach may be extended through factor 
analysis. 

The first factor extracted in the factor an- 
alysis of motor learning tasks of the sort 
that show reminiscence is usually a factor 
of general performance which accounts for 
a major portion of the total variance. Resid- 
ualizing the postrest trials with respect to 
this factor should provide the maximum re- 
moval of variance attributable to general per- 
formance level with the data available. The 
inclusion of several postrest trials in the data 
subjected to the factor analysis would permit 
the extraction of a factor of that variance of 
the postrest trials that is independent of the 
factor of general performance, assuming there 
is such variance. 

Eysenck (1960) attempted to improve the 
reliability of crude gain measures of remi- 
niscence on a pursuit rotor task by measuring 
reminiscence under circumstances free of con- 
ditioned inhibition. He collected data on 45 
subjects who took 66 trials on a pursuit rotor 
task with 10 periods of rest interspersed after 
every six massed trials. The 10 crude gain 
measures of reminiscence produced by these 
data were factor analyzed by Eysenck yield- 
ing two factors, both of which were loaded 
positively on some measures of reminiscence, 
-enck's (1960) conclusion from this an- 
sis was that “the picture is not clear [p. 
22 ]-" Factor analysis of the raw scores on 
all trials leads to a stronger conclusion. 

A principal component factor analysis with 
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TABLE 1 
Factor ANALYSIS or Evsexck's DATA 
Factor 
I Hi II IV V 
Eigenvalue- 
Trial - - = 
36.42 4.16 2.34 2.10 1.82 
Percent. Variance 
55.48 | 6.30 3.54 3.19 2.76 
| ee 

Prerest | 

=3 -175 | —.008 | — 001 

—2 471 O74 OH 

-1 -749 .021 .032 
Postrest 

+1 .691 | —.002 090 ; —.070 | —.161 

T2 455 | —.006 | —.137 | .007 | —.016 

+3 745 | —.080 | —.112 | 7017 , —.010 

Note.—The factor loading values are the means of 10 trials, 


diagonals of unity was performed on all 66 
trials of Eysenck’s data. The 10 rest periods 
were not observed to have any effect on the 
pattern of loadings in the factor matrix. The 
mean loading for the three trials before and 
after each rest is shown in Table 1, with the 
eigenvalues and the Proportion of the total 
variance accounted for by each of the first 
five factors extracted. The first two factors, 
(a) a factor of general performance and (b) 
a factor of change in performance during the 
task, are the same ones on which previous 
investigators have found individual differences 
from data without interspersed rest periods 
(Jones, 1970), After these two factors, the 
loadings on the factors show no meaningful 
pattern, and the eigenvalues are too low for 
them to contain meaningful variance common 
to a number of trials. 

The pursuit rotor task is not the only motor 
task that has been used for measuring indi- 
vidual differences in reminiscence. Another 
common task is that of inverted alphabet 
printing. Data on 277 subjects were collected 


= E. N. Peters, A residual gain measure of remi- 
niscence and classroom learning. (Office of Naval 
Research Tech. Rep. No. 14, Contract Nonr 816 
(14)) Saint Louis, Mo.: Washington University, 
1968. 
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on 18 trials at this task with two 1 
rest periods yielding reminiscence on 
ninth and eighteenth trials (Peters). adi 
factor analysis of these data yielded 1:1 
principal component factor of genera or 
formance on the task which accu E 
70% of the total variance. The residua Ilow- 
relation between the two postrest trials fo 
ing the extraction of this factor was "e. 
Evidently, the postrest trials do n: con- 
any common variance that is not ay the 
tained in the prerest trials on either ch oh 
two most common tasks used in resear clude 
reminiscence. Therefore, one may eu in 
that there are no individual amen 
reminiscence independent of diferenes, pi 
level of general performance on the tas zi the 
conclusion is supported by N 
absence of individual differences 3 
performance as a function of distribu 
practice (Kientzle, 1946, 1949) and € 
respond (Jones, 1968, 1969). 
Why, if there are no individua 
in reminiscence independent of get 
formance, is there so much literatu 
ing evidence of the relationships 
reactive inhibition as measured by d 
cence and other organismic variables? E 
relationships have been reported Lime e 
artifacts in the methods used to meas" othe 
active inhibition and its relationship t° 
variables, ios A 
One source of artifactual relationships of 
sults from the use of crude gain mers met 
reminiscence. If the prerest and pose, an 
sures have the same correlation. bars art 
organismic variable but their ma will 
different, then the crude gain me ari“ 
correlate spuriously with the organism! 


tion 9 
ffort 


5 

1 difference" | 

nera 

re repo" A 
petwee 


TABLE 2 
jT D 
Comparison BETWEEN PREREST AN? l- 
POSTREST VARIANCE me. 
| Variance t 
Rest [- E = r 
| Prerest | Postrest -€-— 
x È ss | 25s 
First | 23.75 | 30.30 =H act 
Second | 23.86 30.93 E M 
tp < 02. 


** p « 0l. 


REMINISCENCE 


al H 
Be Manning & DuBois, 1962). The vari- 
the two E prerest and postrest trials around 
Printing tas rom on the inverted alphabet 
Shown in Tabl (Peters, see Footnote 3) are 
Pretest and a 2. The variances between the 
Periods are = postrest trials over both rest 
evel. Thus significantly different at the .05 
Pretest. (o "i the metric changes from the 
alphabet ho near trials on the inverted 
sponsible ^r." in task. This is probably re- 
Ween Earn the reported. correlations be- 
Printing ^ per on the inverted alphabet 
1962. L ask and other variables (Eysenck, 
is ynn, 1960; Meier, 1961). 
e Diae t in crude gain measures of 
relations b e may also account for the cor- 
Niscence dine separate measures of remi- 
Casures Sage 1956). Since crude gain 
Anice, corr L Not free of performance vari- 
Süres » Clations between crude gain mea- 
Which 2» Only demonstrate the extent to 
Performan, Measures are contaminated with 
ot mM variance. 
ten Of the studies of the relationship 
ables ave nuniscence and organismic vari- 
a thoq E been correlational studies. Another 
Scor ? perform an ; 2 pa 
e analysis of variance on the 


Significant interaction between 
ette for trials has been interpreted as 
ce ang "e relationship between reminis- 
in B'oups d Organismic variable on which 
Part, ere defined. This method is used, 
es ah oe the groups differ on initial, 
of tiong of performance. The significant 
trials “a indicate that the effects 
the be du groups are not additive. This 
two We to a difference in the metric for 


Or, O Br 
Mance ups at the different levels of per- 


CTS 1968; Higgins & Mednick, 
apa 1962; Shamberg, Baker, 
nip, However Wasserman, 1951; Wright, 
the z differe er, the demonstration of signifi- 
tnte VO grou, amounts of reminiscence for 
Ma; a at different levels of perform- 
W only that the metric is differ- 
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ent at the different levels of performance. 
When performance levels are nearly equal, 
there may still be inhomogeneity of variance 
between groups. Efforts to avoid confounding 
of groups and levels of performance by prac- 
ticing to a common level of performance 
(Wright & Willis, 1969) only succeed in con- 
founding groups with practice. 

What are the theoretical consequences if 
one accepts the null hypothesis that there are 
no individual differences in reminiscence in- 
dependent of the differences in the level of 
performance on the task? One consequence is 
the elimination of theories relating reactive 
inhibition to organismic variables. The pre- 
vious theoretical positions taken with regard 
to these relationships have proved to be 
neither fruitful nor wrong. Most of the sup- 
port for such theories comes from research 
using reminiscence as the measure of reactive 
inhibition. One study of the relationship be- 
tween reactive inhibition and introversion- 
extraversion that did not involve the measure- 
ment of reminiscence found no support for 
the theory (Yates & Laszlo, 1965). Thus, 
these theories seem to depend upon the exis- 
tence of individual differences in reminiscence 
for their vitality. 
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to suggest that verbal short-term . 


RETRIEVAL RULES AND SEMANTIC CODING IN 


information from primary 


simple and rapid and leaving an adequate 
primary memory trace accompanied by a rela- 
tively minor secondary memory component, 
whereas the semantic coding of unrelated 
material is relatively slow, but leaves a much 
more durable secondary memory trace (Bad- 
deley & Ecob, 1970). If secondary memory is 
defined in terms of trace durability, then 
semantic coding should not occur in primary 
memory, since anything coded semantically 
will always leave a durable and hence sec- 
ondary memory trace. In a recent review of 
similarity effects in short-term memory, Shul- 
man (1971) cited a number of studies show- 
ing semantic effects in short-term memory, 
and on closer analysis concluded that semantic 
coding does occur in primary memory, and 
is not associated with slower forgetting than 
phonemic coding. This claim is disputed on 
the grounds that the results cited by Shulman 
and others as evidence of semantic coding in 
primary memory reflect the subject's use of 
semantically coded retrieval rules which, 
though themselves stored in secondary mem- 
ory, are used to interpret phonemically coded 
primary memory traces. 


c; 
SHORT-TERM MEMORY* 
A. D. BADDELEY ? 
University of Sussex, Brighton, England 
Stines of semantic coding in short-term memory are examined for evidence 
E Semantic effects in the primary memory component. It is argued that all 
ases in which semantic factors have been shown to affect primary memory 
ef attributable to the subject’s utilization of retrieval rules, that is, tech- 
Rs and strategies that are themselves stored in secondary memory but that 
acilitate the retrieval of phonemically coded 
memory, It is concluded that semantic coding produces durable secondary 
memory traces, i 
In qj 
ne 
| Memory ME paper the term short-term 
i Situation a Operationally to refer to a 
Presentatio at typically involves a single 
Nowe i of a small amount of material 
labile m Seconds by a recall test. The 
a Prominent ^ system that is assumed to play 
Primary, e tole in such situations is termed 
The €mory (Waugh & Norman, 1965). 


RETRIEVAL RULES 


In any memory experiment, the subject re- 
members not only the material itself but also 
a number of additional “rules” that he must 
follow if he is to perform adequately. These 
include information about what he must at- 
tend to and how and when he must respond. 
In addition, he himself is likely to formulate 
“rules” that will help him perform more ef- 
fectively. Thus, the subjects in digit span 
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experiments virtually never give letters as 
intrusions, applying what Underwood (1964) 
termed a "selector mechanism" and what is 
called here a retrieval rule to decide, for ex- 
ample, that a particular deteriorated trace 
represents *8" and not “k.” Such rules are 
clearly semantic in nature and sufficiently 
long term to last throughout the experiment. 
Unlike a retrieval cue (Tulving, 1968), which 
may comprise any feature of any item or 
sequence that will assist retrieval, a retrieval 
rule acts as a control process (Atkinson & 
Shiffrin, 1968) based on an abstract descrip- 
tion of all or part of the material. 

A good example of the use of a retrieval 
rule is provided by a recent study by Laurence 
(1970) in which two paired-associate lists 
were learned; in one condition the second list 
comprised the same stimulus words as the 
first list, each paired with a homophone of 
the appropriate first list response (e.g., noise— 
cent; noise-scent). Over half of her subjects 
noticed this relationship and reported using 
a “same sound-other spelling strategem,” 
which allowed perfect transfer from prior 
learning. Further examples of retrieval rule 
effects in memory experiments are given by 
Bower (1970). It seems likely also that given 
the opportunity, the subject will formulate 
rules applying to a particular input sequence, 
Thus, the digit Sequence 1, 2, 3, 4, 5, 6 might 
be encoded as “ascending series 1-6,” which 
would allow perfect recall without re 
to primary memory. As Bartlett (1932) 
pointed out, the subjects in memory experi- 
ments typically show a constant "effort after 
meaning”; the search for retrieval rules is 
one aspect of this. The next section considers 
the evidence for semantic coding in primary 
memory in the light of the retrieval rule con- 
cept. In doing so, Shulman’s (1971) recent 
and thorough review of the topic is closely 
followed. 


course 


Semantic Similarity in Immediate Recall 


Studies cited by Shulman as evidence of 
semantic coding in immediate recall fall into 
two categories: those in which subjects at- 
tempted to recall sequences of words with 
similar versus different meanings and those 
in which sequences comprised items from 
more than one conceptual category (e.g., 
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| 
digits and letters). It has been known at E i 
since Harden (1929) that when M i 
comprise both digits and letters, prese fout 
the items in two separate blocks (eeni 1] 
digits followed by four consonants) W! E. | 
cilitate immediate recall. Such patieris 
fects have also been shown by ws 
(1966), and by Sanders and Schroots F 
and are readily interpretable in terms arable 
retrieval rule hypothesis, as is a d et 
paired-associate study by Calfee an B. 
son (1968). Provided the subject C igi 
the information about the pattern n formis 
and consonants, the amount of order "€ wi 
tion required to reconstitute the sequen enol 
be drastically reduced. In addition, the sitio” 
edge that the item in a particular P han 
should be, for example, a digit rather 


n F : nation 
consonant will reduce item —ÓS 
E ji j OW 
allowing the subject to narr "€ 


number of plausible alternatives and oe 
crease the probability of interpreti" 
teriorated phonemic trace correctly. ts in in 
then, that category membership effec table in 
mediate memory are readily interpre ce | 
lerms of retrieval rules, and do n9 rima 
sarily imply semantic coding in I 
memory. 

The observation (Baddeley, 1966 rds W? 
mediate memory for sequences of T a in 
impaired when the words were Sv nai 
meaning is not open to such an pa eii 
However, the effect was small, and in^. cul à 
tion of immediate recall effects 15 ima! 
since they are likely to reflect both id ; 
memory and secondary memory ey ess 
In order to separate the two, it iS A com 
to include a delayed recall d c 
prising only the secondary m 
ponent. Using this technique, Bad of VA 
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acoustic similarity and semantic comp fter d 
on immediate recall of word triads. eff 
20-second delay, the acoustic gil / md 
had virtually disappeared, while diminish Ao 
tic compatibility effect was UP emo". y 
strongly indicating a secondary "idele Ki 
fect. A subsequent study by ue seman ng | 
Levy (1971) attempted to pigau by wr 
similarity effects in serial recal Pt TRA 
compatible adjective-noun seque [2 
was no similarity effect on immec 
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Er; E was associated with secondary 
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Or and semantic coding in primary mem- 
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hypothesis that if mixed triads were used 
comprising words from three separate cate- 
gories, no such simple retrieval rule would be 
possible; hence no retroactive interference 
effect should occur, although the interpolated 
words came from the same three categories. 
Interference theory would predict a retroac- 
tive interference effect in this condition, 
though of reduced magnitude, since the de- 
gree of overall similarity between the two 
sets is reduced. An experiment was therefore 
carried out that replicated the Dale and 
Gregory study in manipulating both phonemic 
and semantic similarity but that also studied 
retroactive interference effects with mixed 
triads. The results clearly supported the re- 
trieval rule hypothesis by showing a retroac- 
tive interference effect for pure triads, but no 
trace of an effect with mixed sequences. The 
inclusion of mixed sequences also allowed 
intralist similarity effects to be estimated, 
given a retrieval rule interpretation. There 
was a marked negative effect of phonemic 
similarity, but no significant effect of semantic 
similarity, in contrast to the retrieval rule 
effect that is assumed to be dependent on 
secondary memory, and that operated equally 
well on the basis of either semantic or pho- 
nemic similarity. 

Two further retroactive interference studies 
are cited by Shulman (Brown, 1958; Corman 
& Wickens, 1968) that showed better reten- 
tion of consonants when the intervening read- 
ing tasks comprised only digits than when the 
task also contained consonants. These results 
are, of course, equally amenable to a retrieval 
rule explanation, since the presence of con- 
sonants in the interpolated set prevents the 
subject from using the simple rule “recall 
consonants and ignore digits” and forces him 


to rely on temporal cues. 


Proactive Interference 

The most dramatic demonstrations of se- 
mantic effects in short-term memory are 
found using the release-from-proactive-inter- 
ference technique (Wickens, 1970), which is 
based on the Brown-Peterson short-term for- 
getting task. Since release-from-proactive-in- 
terference studies typically use delays of 10 
to 20 seconds, they probably contain no pri- 
mary memory component. They probably 


382 


represent particularly clear examples of the 
operation of retrieval rules in secondary 
memory, since conceptually the release from 
proactive interference phenomenon is closely 
analogous to the Dale and Gregory retroac- 
tive interference design, except that the sub- 
ject is attempting to select the most recent 
set of material, and the distracting material is 
provided by prior sequences rather than 
vice-versa. Evidence for this, rather than a 
traditional interference theory interpretation, 
comes from a study by Turvey (1968), which 
shows that proactive interference develops 
just as rapidly when successive triads each 
comprise three items from different categories, 
as when all items in all triads are drawn from 
the same category. 


Free Recall 


The free recall technique is particularly 
suitable for separating primary memory and 
secondary memory effects (Glanzer & Cunitz, 
1966). Unfortunately, it is not well suited 
for showing phonemic coding, since the most 
common techniques for showing such coding 
rely on the tendency for phonemic similarity 
to disrupt the retention of order information, 
which is not required in free recall. However, 
Craik (1968) has shown that intrusion er- 
rors that seem likely to come from the 
primary memory portion of the list (i.e., im- 
mediately recalled terminal items) tend to be 
phonemic confusions that are otherwise com- 
paratively rare, Conversely, there is no evi- 
dence of semantic coding in the primary 
memory component of free recall. Tulving 
and Patterson (1968) have shown that recall 
of the last four items presented in a free re- 
call list, items that typically reflect the pri- 
mary memory component, is facilitated when 
the four words are semantically related (e.g., 
north, south, east, west). However, it has 
been shown that the clustering effect is limited 
to secondary memory (Craik & Levy, 1970) 
and is unaffected when the primary memory 
component is eliminated by interpolating a 
filled delay (Levy & Baddeley, 1971). 


Memory Probe Tasks 


A range of probe tasks has been used to 
studv semantic coding in short-term memory. 
Of these, minimal paired-associate learning is 
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perhaps the least suitable for studying Pp" 
mary memory, since Peterson (1966) has , 
shown that only the recall of the last pair 
of items is influenced greatly by prina 
memory, and then only when tested imme 1- 
ately. In view of its large secondary mena 
component, it is perhaps surprising that d: 
many studies have failed to find semant! 


A ique (Bad- 
similarity effects with this technique. oa 
deley, 1970; Baddeley & Dale, M. 


1967). A recent study by Baddeley anc 
(1971) suggested that subjects have K 
culty in encoding unrelated words sem 
tically under the conditions of rapid pre 
tion typically used with this technique. W 
semantic encoding was facilitated by ; 
compatible noun-adjective pairs (e£ D ef- 
holy, vicar-pious), a semantic similarity und 
fect occurred, while no such effect was e. 
when semantically unrelated pairs were U 
(e.g., priest-tasty, vicar-delicious). xr | 
One technique that allows a clear S T 
tion between primary and secondary € | 


ditti- 


jest- 


is Waugh and Norman’s (1965) SEE and 
probe task. Using this technique, "o 0 
Murdock (1968) found that when "5 


omit 


axon! 
words were drawn from the same taxo ove 
H 


category, secondary memory recall imp" wa 
while the primary memory component o, 
unaffected. Lists of phonemically " | 
words or consonants, on the other ul 
Showed impaired primary memory rec? ance: 
did not affect secondary memory perform’ ppe 
A subsequent study by Kintsch and Bus anl 
(1969) also used the probe technique in” 
again found that phonemic similarity. ec! 
paired primary memory but did not arit? 
secondary memory, while semantic ere y 
affected secondary memory but not pant” 
memory, although in this case the geh 
effect was negative. me of 
The studies just described present we 
the clearest evidence that primary mou 
is not affected by semantic factors. at o 
enough, the probe technique also y D 
what at first appears to be the s gm 
dence to the contrary, in studies by E aa | 
(1968) and Shulman (1970). In Br oo 
study, the subject was presented wit cite? d 
let, each page of which contained stu iG ‘ 
stimulus word or a recall test. He ing i 
each word for 3 seconds before tur? 
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Page oy, 
> Eo and was tested after intervals, 
- filled by Bin 3 to 28 seconds, that were 
- Volved aa er items or tests. The tests in- 
taxonomic En on the basis of rhyme, 
e word, or A or the first few letters of 
Preceded th eig given the word that had 
Were the ih stimulus word. Thus, if “lead” 
"rhymes M e word, the cues would be 
vith bread," “a chemical element,” 
» (Where x ," or “followed the word X” 
< was the word immediately preced- 
. He found comparable amounts 
al ne for all except the 
; Worse e, for which performance was 
Ule Breen. a feature that appeared to 
* similar sman, Before discussing this study, 
escribe experiment (Shulman, 1970) is 


ulman’e 
Nor Eos study involved presenting 10- 
Nili, ences at rates of 350, 700, or 1,400 
o, ed by pios word. Recognition was then 
E m Random with a probe word that 
The _ Could E to a word in the stimulus 
eu retention a à synonym or a homonym. 
bilig B were functions for the three types 
ln, Y Df corr similar, except that the proba- 
DN for the ect recognition was markedly 
getting synonym probe at all parts of 
fi baralla curve, Response latency mea- 
d inna the forgetting curves with 
tis e Was a n times for more recent items. 
: With E ea difference in reaction 
br entical - with the three probe types, 
Shun’ Ex probes being fastest, homonym 
[m Man int and synonym probes slowest. 
wd Withee these reaction time ef- 
tite, Mory i of Sternberg's (1966) concept 
ttih tence b earch, and pointed out that the 
the fable Vai the three probes is at- 
Seay Drop, a difference in time to encode 
thre? the qi imulus rather than in time to 
Cet Teaction for a matching item, since the 
boyy Pt rather time functions differ in in- 
CN D Giersi than slope. He concluded that 
oci " Prima and semantic coding effects 
a wu memory and that they are 
h comparable rates of for- 


E 
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digg TOM i and Bregman’s experiments 
On. ^S i ie € previously described probe 
ie item, but not order in- 

concluding that this is the 
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crucial variable, however, an alternative ex- 
planation of these results should be con- 
sidered. It appears to be the case from the 
reaction time data that the major difference 
between the three probe types occurs in encod- 
ing the probe word. Since the subject is told 
1.3 seconds before the word appears what 
type of probe will be presented, it is not clear 
what this crucial encoding process involves. 
If semantic encoding takes much longer than 
phonemic, it is strange that (a) the effect of 
rate of presentation on synonym probe re- 
call, though statistically reliable, is very small 
(correct “yes” response probability changes 
from .71 to .74; corrected for “guessing,” 
these become .61 and .68); and (b) there 
should be so little effect of probe type on 
memory scanning rate, which presumably in- 
volves multiple semantic comparisons. There 
is, however, a very simple interpretation of 
the encoding process that fits in neatly with 
the rest of Shulman’s results; namely, the 
subject attempts to recode the homonym and 
synonym probe word into identical probe 
words and then performs a phonemic mem- 
ory scan. On this hypothesis, then, the sub- 
ject encodes the original list phonemically ; 
when given probe type (e.g., homonym) and 
probe word (e.g. sea) he generates the 
relevant item (see) and compares the item 
with his phenomically encoded primary mem- 
ory trace. In the case of the identical probe 
no such recoding is necessary; with a hom- 
onym probe, some recoding will be required, 
since slight differences in pronunciation may 
occur between the two words. However, the 
probability of generating the wrong word 
from the probe is very low, hence the error 
rate is no greater for homonym than for 
identical probes. In the case of a synonym, 
the generation task is more difficult, leading 
to longer reaction times, and the chance of 
producing the wrong word is greater, lead- 

igher error rate observed. It has 


ing to the h 
ggested (Shulman, personal communi- 


been sug: 
cation, November, 1970) that the reaction 
times involved are too short to allow the sub- 
ject to generate a synonym. Tf the subject were 
generating ab initio, this might well be true, 
but in fact the appropriate phonemic unit has 
been primed immediately beforehand by the 
presentation of the stimulus word list. The 
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more recent the word, the greater the de- 
gree of priming and presumably the more 
rapidly and accurately the subject will pro- 
duce the appropriate response, hence the 
somewhat steeper recency slope for the syn- 
onym probe observed by Shulman for both 
recall probability and reaction time. 

The same recoding interpretation can be 
applied to Bregman’s study; namely, when 
given the probe cue, the subject generates one 
or more words that are consistent with the 
cue and then decides whether that word was 
presented, rather than comparing each word 
he has experienced with each probe until he 
obtains a match, as Bregman’s interpretation 
implies. With the sequential probe, no such 
recoding rule is possible, with the result that 
performance is particularly bad in this condi- 
tion, which is what Bregman observed. It 
seems likely that both Shulman’s and Breg- 
man’s results show that when the subject is 
given a semantic cue for material that is 
stored phonemically, he will solve the prob- 
lem by recoding the semantic probe into a 
phonemic one, He is employing a retrieval 
rule that is mot provided by the experimenter, 
but which is demanded by the task. 

Recall of Sentences 


One excellent point made by Shulman is 
that few of the studies that have looked for 
semantic coding in primary memory have re- 
quired the subject to attempt any form of 
semantic coding, Shulman did, however, ex- 
clude one important class of probe studies 
for which this is not true, namely, those con- 
cerned with retention of meaningful prose. 
The technique is best illustrated in a study 
by Sachs (1967), which aimed to use reten- 
tion as a means of deciding between two 
theories of syntax. She presented sequences of 
prose, and occasionally tested retention of a 
sentence by repeating that sentence either 
unchanged, changed semantically, or with se- 
mantics unchanged but with various gram- 
matical transformations. She found that sub- 
jects were unable to detect changes in syntax 
or word order after a very few seconds of 
interpolated material, whereas, even at her 
longest delay, semantic information showed 
virtually no forgetting. Johnson-Laird and 
Stevenson (1970) used sentences constructed 
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on the basis of various psycholinguistic E 
potheses and obtained results suggesting a 
only semantic content is durably enco! E. 
This was also the conclusion reached 
Bregman and Strasberg (1968) who sed 
recognition of sentences. An ingenio m 
dental learning technique was use d to 
Wanner * whose prose material comprise a 
instructions for an experiment; the su wd 
was required to read them and then v. oll 
the page. This revealed a recognition t e. 
memory for the experimental -— o 
Like Sachs, he found excellent recall E 
mantic content, together with an even 
rapid loss of nonsemantic information. 


CONCLUSION 


Although it is clear that semant! is m 
occurs in short-term memory, there n 
good evidence of semantic coding in PI" | 
memory. In all cases where this „has 0 
claimed, the results can be attribute i 
secondary memory. Such effects occur Jow. 
because the technique used does not 
the separation of primary and $ e Se? 
memory components, or else becaus PTUS 
ondary memory is used to store er in 
retrieval rules that facilitate e i 
formation from a phonemically encom e m 
mary memory trace, There is thereto" jon 


t coding i 


3 raliZa* e 
reason to abandon the simple genera urab? 
that semantic coding produces 4 
memory trace, d. 
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Saint Louis University i 


A review of the literature disclosed disti 
blacks and whites. Differences in social 
proportionate representation of black-fav 


account for these findings. Furthermore, education, residence, and cultural 
separation influence the degree of difference found. However, blacks, whether 


normal or institutionalized, generally o 
Scales F, 8, and 9. Item and factor analy: 


sent differences between blacks and whites in values, perceptions, and expecta- 
tions rather than differences in level of adjustment (as a traditional interpreta- 


DISCRIMINATION? ! 
GYNTHER ? 
nctive differences between MMPIs of 


desirability ratings of items and dis- 
ored items on the key scales partially 


btain higher scores than whites on 
ses reveal that these differences repre- 


tion of the findings would imply). The principal value exhibited by blacks has 
been labeled distrust of society or social cynicism. Studies undertaken for this 
paper suggest that prospective black employees are disadvantaged when the 
MMPI is used for screening and that black psychiatric patients are less likely 
than whites to be diagnosed accurately by the MMPI. Various solutions to this 


problem are discussed; the most satisfactory approach appears to be con- 


struction of an MMPI based on black norms. 


Robert Williams, speaking as National 
Chairman of the Association of Black Psy- 
chologists, recently called for an end of test- 
ing of black children and their parents (Wil- 
liams, 1970). He was primarily concerned 
about intelligence, achievement, and aptitude 
tests that labeled blacks as uneducable, led to 
their placement in special Classes, or assigned 
them to educational tracks, More generally, 
he and the Association of Black Psychologists 
opposed testing practices that would "destroy 
positive growth and development of Black 
people [Williams, 1970, p. xxviii].” 

Are there problems inherent to personality 
assessment, specifically by means of the Min- 
nesota Multiphasic Personality 
(MMPI), analogous to those Wil 
underlined in the ability testing 


Inventory 
liams has 
field? To 


1 An earlier version of this paper titled “Different 
Cultures . . . Different Norms?" was presented at 
the Sixth Annual MMPI Symposium, Minneapolis, 
Minnesota, on April 7, 1971. 

? The writer would like to thank Harold Altman, 
Philip Emmite, Marilyn Marshall, Edward Nishball, 
James Wallhermfechtel, and Robert Warbin for their 
assistance in data collection, Thanks are also ex- 
tended to James Armentrout, Jeanne Miller. Milton 
Strauss, and Ollie Walton for reading and comment- 
ing on earlier versions of the manuscript. 

Requests for reprints should be sent to Malcolm 
D. Gynther, Department of Psychology, Saint Louis 
University, Saint Louis, Missouri 63103. 
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" a te 
answer this question and related ien 
view of the work on MMPI perfor lowing 


blacks and whites is necessary. The fo! 
questions seem to summarize the d 
Sues: (a) Are there differences bet" at 
MMPI performance of blacks and white: ae 
tributable to cultural factors over and var | 
differences expected from individual m 
tions, sex, socioeconomic status, and othe the 
fluential variables? (5) If so, what ÍS 
nature of these differences? (c) If there d) 
differences, what is the reason for them n 
If differences exist, what are the conseque gu- 
in terms of employment, admission tp gr 5 
ate or professional schools, apreedine o of 
chiatric admissions for specific treatmen “he 
other situations where the MMPI sel 
used? and (e) If differences lead to t 
lems, as suggested above, what should be 
to rectify the situation? 
One might think that the answer to at clea” 
the first of these questions would be n 
after more than 20 years of data collec ent 
Such is not the case, In their most a jef 
review of comparative psychological $ atesi T 
of blacks and whites in the United * | 
Dreger and Miller (1968) stated: 


ee 


ME 


jon? 


jeas! 


ot 
nfir? 

Until other controlled studies are made to « the E Ji 

disconfirm these findings, we shall accep 


A wage poss. 
clusion that individual differences and I 


BLACK MMPI 


difference: 
ences S M be more important than race differ- 
MPlI-revealed temperament [p. 30l. 


ji Pruhman (1971) in his just-published 
; 2 itii asked, “how much of the 
Scores EC etween black and white [MMPI] 
p. 73]. = assigned to cultural variation? 
Question... 6s concluded, “At present, this 
cannot | et to degree or quantit y— 
en [pia] 
ferences; two questions—are there MMPI 
and, if so oe with cultural differences 
Nterrelated what kind of differences—are so 
ed that they are considered together. 
Comparisons or MMPIs or BLACKS 
AND WHITES 


Studi 

e, xs 

It : Reviewed by Dahlstrom and Welsh 
i 


s ; : 
Studies relatively easy to summarize the 


and igs oe out on blacks between 1939 
"Viewed | Of the approximately 1,200 studies 
Mup, H by Dahlstrom and Welsh in An 
Wolved ae (1960), a grand total of 4 
of Driso lacks, Three of these studies were 
1954. es in state institutions (Caldwell, 
Was o si 1949; Panton, 1959); the other 
Ninisty. uberculosis patients in a veterans ad- 
1969 vu hospital (Hokanson & Calden, 
nq, dd he first study was that of Fry (1949) 
Sea] prospect, his finding of no significant 
White iie differences between black and 
ab] bea of two northern prisons prob- 
tereg th ed to diminish whatever potential in- 
ay cas ere may have been in this topic. In 
um "d 5 years passed before another article 
his cas 8 blacks and whites was published. In 
ha, 5336, differences were reported, notably 
Vhites acks scored substantially higher than 
SVaila on Scale 8 (Sc). The two other studies 
È 5 Dahlstrom and Welsh at the time 
Th basi obtained significantly higher 
te e Writers by blacks on Scales 8 and 9 (Ma). 
ip ult a S of the handbook interpreted these 
cm kis the sort that would be expected 
petiti i m effects of socioeconomic in- 
9 tea liani 273]." In other words, the re- 
m iota of differences on Scales 8 and 
sone ler be attributed to cultural differ- 
mo cla een blacks and whites, but rather to 
ìteg, E» differences between blacks and 
ahlstrom and Welsh also pointed out 
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that none of these studies provided samples 
that would be considered representative of 
normal blacks. Obviously being a tuberculosis 
patient or prisoner might interact with one’s 
cultural background in unknown ways to influ- 
ence MMPI performance. Before leaving what 
might be called the “early work” on the ef- 
fects of different cultural training on MMPI 
performance, which was inconclusive due to 
the samples used and the failure to control 
for social status, it might be of interest to 
mention that Harrison and Kass (1967) re- 
analyzed Fry’s data and found that his black 
subjects did obtain significantly higher Scale 
9 scores than his white subjects. So these 
four studies agreed that blacks obtain higher 
scores than whites on Scales 8 and/or 9, even 
if the case for differences associated with sub- 
cultures had to be regarded as “not proved.” 


More Recent Findings 

The first published study of normal blacks 
was conducted by Ball (1960). His sample 
was composed of ninth-grade students in two 
central Kentucky towns and included only 31 
blacks, 14 boys and 17 girls. He compared 
these subjects with larger numbers of white 
boys and girls who attended the same classes 
as the black students. He found that the 
black males obtained significantly higher 
Scale 1 (Hs) scores than their white counter- 
parts and that black girls obtained signifi- 
cantly higher scores than white girls on Scales 
F, 8, and O (Si) and significantly lower scores 
on Scale 3 (Hy). High-point analysis re- 
vealed no significant differences between the 
male samples, but significant differences 
among the females, apparently due to a rela- 
tively high frequency of Scale 4 (Pd), 9 
peaks among the white girls and a relatively 
high frequency of Scale 6 (Pa), 8 peaks 
among the black girls. He noted that his 
blacks were predominantly from low-status 
families, while the whites were mostly from 
higher status families. 

McDonald and Gynther (1962) then pub- 
lished a similar study, but with much larger 
samples of blacks (ie., over 10 times the 
number that Ball had used). Their subjects 
were high school seniors from  segregated 


schools in and around Charleston, South 


hadi 
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Carolina. The white subjects were principally 
middle or upper class, the blacks mainly 
lower class. To avoid undue repetition and 
detail, only those scales on which black males 
and females differed significantly from the 
white subjects are reported. The black sub- 
jects were significantly higher than the whites 
on Scales L, F, 1, 2(D), and 9. Comparison 
of high-point codes classified by the Haertzen- 
Hill procedure revealed no striking differences 
between the different subgroups, although 
there was a tendency for the black males to 
be overrepresented in the category that in- 
cluded Scales 1, 2, 3, and 7 (Pt) and the 
white males to be overrepresented in the 
category that included Scales 5 (Mf) and 0. 

The first study to use normal subjects and 
control for social status was published by Mc- 
Donald and Gynther in 1963. This investiga- 
tion might be considered the first reasonably 
adequate test of the proposition that MMPI 
differences between blacks and whites are at- 
tributable to cultural differences. A factorial 
design was used with sex, race, and social 
status being the factors controlled. High 
school seniors attending segregated schools 
served as subjects. Results consistent with 
Dahlstrom and Welsh’s explanation of the 
pre-1960 work were possible; that is, marked 
scale score differences associated with class, 
with few or no differences associated with 
race, could have been found. But that did not 
occur; no differences associated with the class 
factor were found on any scale, Furthermore, 
differences associated with race were as strik- 
ing as on any previous study with class not 
controlled. Blacks got significantly higher 
scores than whites on Scales L, By, 25.5. 8, 
and 9. 

The study just cited yielded clear-cut re- 
sults, but confirmation with other samples 
was still essential. Butcher, Ball, and Ray 
(1964) soon published a comparable study 
using college students. They found that blacks 
obtained significantly higher scores than 
whites on the L scale and that whites ob- 
tained significantly higher scores on Scale 6 
than blacks, with social status controlled. 
Other differences associated with race were 
found, but these were dependent also on sex 
of the subjects. These results are less im- 


MALCOLM D. GYNTHER 


pressive than those of McDonald and Gynther, _ 


possibly because Butcher’s cl 
tained fewer than one-fourth the subje 


samples con- 


used by McDonald and Gynther. Neverthe- 


; e 
less, Butcher and his associates conclud 


E ent 
that “subcultural differences exist independ | 


» 

of sex and socio-economic level [p. bel n 

The next major study was carried ui 

Harrison and Kass (1967). Although ver 

samples were of women only, they are ams 
large and make use of more adequate 5 


; ; A aoiously Te 
pling techniques than in the previously 5" - 


e 
ported studies, which used largely "c 
audiences.” Subjects were successive 2 ita 
sions of pregnant women to a city hoia 
prenatal clinic, which was on a nonpay™! 
basis with no private care »Difference?. nite 
tween social status of the black o. 
groups were not formally measured, E. l 
all subjects came from the under ki a n 
lower-class neighborhoods surrounding 


E 
i A : t hav’ 
City Hospital, these differences canno sup 


been very great. This supposition 
ported by the finding of no significant 
ence on the K scale, which has been p. 
to be related to social status. Scale i 
analysis disclosed that blacks obtaine 


how? 


F, 1, 8, and 9. Harrison and Kass M 4 
jected their data to item analysis ur. 
markable results: 213 of the MMPI Y at 
discriminated between blacks and whi ae 
the .05 level or better! Anyone who has ise 
this method for comparing groups will "don 
that this magnitude of difference has 5€ 
if ever, been found in MMPI studies. e 150 
Harrison and Kass factor analyzed it a are 
most discriminating items. Those aya se? 
considered in the next section, which "n 
on possible explanations for difference", w- 
tween blacks and whites on the MMPI. nent 
ever, Harrison and Kass’ (1967) puer. 
on scale versus item analysis seem apP 
ate here, They stated: momen cel 
The scales are not very sensitive to race v 
Whereas the items are remarkably sensitive. e. 
ing-out process must be at work in cach sca m 
each scale should have approximately odie favo 0 
of (significant) Negro-favored and wi able ie 
items. This is indeed the case, as is seen jeerimin Oy, 
Table 10 also reveals that 32% of the zx dem 
items appear on none of the clinical scales 


-—— 


S 
: A : cau 
nificantly higher scores than whites on p | 


A stro; 
m (1968) had rural North Carolina eighth 


Brad I 

niteat ae MMPIs and found highly sig 
|» Nees betwee score and configurational differ- 
| Significantly * the races. Black subjects were 
| Scales p 5 eee than white subjects on 
e Substanti n and 8. Scale 8 was shown to 
elevation 4 ally.more likely to be the highest 
Pared to ‘oma the black sample as com- 
black mal he white sample (e.g, 45% of 
© White » pene on Scale 8 versus 13% of 

Nothe ore s 
the e cem Study focused more precisely on 
Published ave residence. Erdberg, whose un- 
Wed a f dissertation was completed in 1969, 
E. aA design with sex, race, and 
Status wa as the factors controlled. Social 
CUpation S not explicitly controlled, but oc- 
Corded fo education, and income were re- 
ita Boss ag subject. Inspection of these 
Middle cl Sts that the subjects were low or 
Amon We with minor, if any, differences 
Validity € groups. With regard to the 3 
Was a ‘si Scales and 10 clinical scales, there 
the cal Puhicunt. main effect for race on 9 of 
and or pad residence on 7 of the scales, 
tmi on 3 of the scales. Blacks scored 
M Y higher than whites on Scales F, 
qw 9, and whites scored higher than 
x dene; Le 3 and 5 (and L and K). 
aet Bu is. exerted a surprisingly powerful 
i € fact scales; these differences reflect 
tall, ņ. that urban subjects obtained gen- 
igher scale scores than rural subjects. 
DES ng and Sex X Residence interaction 
| qi Beside e negligible, but six significant Race 
nee ith Nee interactions were reported. The 
/ fadi g of the differences was consistent, 
as ha to the conclusion that black-white 
T differences are less among city 
iud Erd x among those who live in rural 
| qd Ses em followed up these scale score 
cus utcon h item and factor analyses. While 
used > "à of the factor analyses is dis- 
at p e next section, it can be reported 


M SR RN ~ 
- -—— e 


blagi 
k 
Resi 


Str rd. B ve 
king TS item analyses revealed results 
asg: similar to those of Harrison and 


mp si : 
inated is, he found 177 items which dis- 
m level o between blacks and whites at the 

968] t better. (Miller, Knapp, & Daniels 


| Obtai 
ained comparable results via item 


BLACK MMPI 
Inr 4 
1 more recent work, Baughman and Dahl- 
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analyses of MMPI responses of black and 
white male patients at a Veterans Administra- 
tion mental hygiene clinic. These results ap- 
pear less critical than those of Harrison and 
Kass and Erdberg [1969] because focusing 
on normals yields “cleaner” findings, which 
are also more representative of blacks in 
general.) 

What kind of results would be obtained if 
one were to deliberately select black subjects 
to be as different from white norms as pos- 
sible? Rural residents should be used as sub- 
jects, preferably with no college training, with 
marked cultural isolation from whites, if 
possible, and of low social status. (Harrison 
and Kass quoted Pettigrew as stating that 
middle-class blacks attempt to minimize dif- 
ferences between themselves and their white 
middle-class counterparts, whereas these pres- 
sures are not so great among lower-class 
Negroes.) Gynther, Fowler, and Erdberg 
(1971) recently located a sample meeting 
these criteria. The mean profile of these 88 
subjects peaked on Scale 8, with the second 
highest clinical scale peak on Scale 9. The 
average scores were approximately 80 and 
75, respectively. Of the subjects 44% peaked 
on Scale 8, 19% on Scale 9, and 15% on 
Scale 6. Perhaps even more remarkable is the 
fact that 78 out of the 88 profiles had at 
least one clinical scale score of 70 or greater 
(73 of 88 if Scale 5 is excluded). These in- 
dividuals were functioning normally accord- 
ing to their peers and had no history of time 
spent in mental hospitals or penitentiaries. 
One might claim that these subjects did not 
understand the items, but most had 8 or 
more years of education, and the tape-re- 
corded version of the MMPI was used to 
minimize literacy differences. 

Responses to selected items were also ex- 
amined. These subjects’ reaction to “Evil 
spirits possess me at times” is illustrative of 
these findings. This item was endorsed by 
? of the normative group, 14 out 


less than 3% 
of 541. In this sample of rural blacks, 58% 


endorsed the item! 


Summary of Research Findings 


The data reported above may be sum- 
marized as follows: (a) There are MMPI 
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differences associated with differences in cul- 
tural background; (5) these differences most 
frequently appear on Scales 8 and 9, which 
are members of the psychotic tetrad; (c) item 
analyses disclose even greater differences as- 
sociated with subculture than scale score or 
configurational analyses; and (d) the degree 
of MMPI differences between blacks and 
whites appears to be affected by such vari- 
ables as education, residence, and cultural 
separation. (As the focus in this paper is on 
normal blacks, some of the post-1960 studies 
that used prisoners or psychiatric patients as 
subjects have been omitted; cf. Costello, Tif- 
fany & Gier, 1972; Flanagan & Lewis, 1969; 
Miller, Wertz, & Counts, 1961 ») 


EXPLANATIONS OF BLACK-WHITE MMPI 
DIFFERENCES 


There are several possibilities that may ac- 
count for the striking differences noted in the 
previous section: (a) Blacks are more malad- 
justed, more disturbed, more inclined to 
fantasy and daydreaming than whites; (b) 
blacks have different values, interests, and 
expectations than whites reflecting the differ- 
ences in subcultures; (c) differences are a 
function of scale composition; (d) differ- 
ences in responding are a function of differ- 
ences in social desirability of the items; and 
(e) key words or phrases may have different 
connotative meanings to blacks and whites 
and hence may arouse different. responses. 


Differential Maladjustment Rates 


Caldwell (1954) obtained a mean Scale 8 
Score of 68 for his sample of 34 youthful 
black "rural-farm offenders" and said that 
this finding "discloses Specific tendencies to- 
ward schizophrenia [p. 297].” Since the mean 
IQ of the group was 72 with 7 years of educa- 
tion on the average, it is not surprising that 
the Scale 8 scores were elevated. No external 
evidence of schizophrenia or personality dis- 
organization was given or even looked for. 

Consider Ball's (1960) interpretation of his 
results. He concluded: 


A comparison of Negro and white ninth grade high 
school students with the MMPI revealed a high in- 
cidence of neurotic tendencies among the Negro boys 
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as well as withdrawal and introversion among the 
Negro girls [p. 306]. 
Concerning the “neurotic tendencies” phrase, 
his evidence is that 7 of the 14 black males 
peaked on Scales 1, 2, 3, or 7, At what eleva 
tion? The only significant scale score differ- 
ence between the black and white boys p 
on Scale 1 where the means were 56 and d 
respectively. It is doubtful that many ke 
find Ball's conclusions acceptable, let alo! 
convincing. c be 
Nevertheless, this interpretation mu dé 
rejected out of hand, especially since e. 
do consistently obtain higher scale $C nd 
values than whites, especially on Scales pec 
9. Dahlstrom and Welsh (1960) stated: E 
scores . . . increase the probability that "E 
jects answering that way are members i 
the pathological group . . . |p. 2811”; A 
further, “Clinicians will probably conum 
equate overall elevation of the profile dis" 
degree of severity [of emotional also 
order] [p. 283].” Dahlstrom and Welsh 


pointed out: 


ult 
^ ; rmal adu 
peak scores on scale 8 are quite rare in norma ^^ 


males and females, but are much more Im 
younger subjects and prison inmates. There bs ples 
an increase of these peaks in psychiatric a 
particularly hospitalized groups... (p. 2021. re 
Peak scores on Scale 9, on the other hand" 
relatively common, especially among yon “in 
subjects; however, 8-9 is not includes 
Dahlstrom and Welsh’s summary of ™ 
configurational patterns. 
In any case, the MMPI interprete pove 
with a profile, often with a score or two 3 wo 
70, and with 8-9, 8-6, 9-8, 8-4 or similar indi 
point peaks, is apt to consider that Lo with 
vidual is emotionally disturbed, possibly np 
schizoid mentation. An interesting CX?! is 
of this orientation and its consequence. 
given in the next section, For now, howe i 
let us turn from the clinical approac ram 
ask how actuarial or computer pTrO8 of 
might respond to 8-9 profiles in Tod 
blind analysis, For Marks and | gn sed 
(1963), 70% with this profile were jon? 
as psychotic, with delusions, hallucis fre- 
and inappropriate affect appearins , puke 
quent symptoms. For Gilberstadt and schi” 
(1965), the favored diagnosis was 


r faced 
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Bi a. catatonic type with hyperac- 
cfd pa anoid delusions, tension, and other 
a Nom Fowler's (1967) sys- 
son's test : apt to conclude that the per- 
Dhirenics xeu tern resembles that of schizo- 

to emphasize similar symptoma- 


Wy ‘ 
fems” as that mentioned for the other sys- 


W 
vil the analysis is clinical or ac- 
tive slope relatively high profiles with posi- 
labeled i meus by blacks are apt to be 
0 external maladjusted. There is, however, 
Conclusion bape yn criteria to support this 
AS been 4 or whites, a mass of such data 
Waintance ccumulated: The friends and ac- 
Meech] è T ratings used by Hathaway and 
‘valuations professional assessment staíf's 
Kee, Ya (Block & Bailey; Gough, Mc- 
tSonalit; AA ?) used at the Institute for 
ssessment and Research, Black’s 
labori of college roommates as judges, 
Dists S (1955) technique of having thera- 
Sort their patients, and the present 
Em Schemes developed by Marks and 
PN fig Sines (1966), and others. 
| behavior T work has been published giving 
th is "wis qm of high-point 2s, low 
(ne may : 8-6s, or any other configuration 
y aughmar DH in MMPIs given by blacks. 
iler pi and Dahlstrom [1968] made a 
Mtep js, a aison of their MMPI data with 
ysis n data and teachers’ ratings. Some 
Mupp 7 Cles were found, but typically the 
Derg i ji dicated the presence of more severe 
ec rq than the other investiga- 
ques did, especially among the 


tive os 
a Bro I 
ted g 
Utent 


"Su — 


garia 
eem, 


DOVg 

Vs: Baughman and Dahlstrom sug- 

n hu MMPI data are identifying a 
hg 4. Mdition that may go unrecognized as 


t i : 
> Ne child can avoid more complex en- 


E! 8 R. Ban. 
TS 
S Athaway & P, E, Meehl. Adjective check 


legs, Orr 
fale Telates 
nU 195, 5 Of MMPI scores. Unpublished ma- 


dung Block 

nu of ad D. Bailey. Q-sort item analyses of 
Siess eT scales. (Technical Memorandum 
"Wn ip id Berkeley, Calif.: Officer Education 
Aui. G. Geo atory, 1955. 


a 


and assessment variables. (Technical 
ep DERL-TM-ss-10) Berkeley, Calif.: 
9n Research Laboratory, 1955. 
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vironments or intensified demands.) There is 
some work in progress, however, that bears 
more directly on this issue, At the Missouri 
Institute of Psychiatry in Saint Louis, the 
writer and his associates are developing a 
new computer interpretation system for 
MMPIs of psychiatric patients. Code types 
are compared to the rest of the cases using 
a 111-item mental status inventory completed 
by psychiatric residents as the external cri- 
terion. In one case, a striking description of 
white patients was obtained; that is, there 
were numerous significant differences on the 
mental status items and the resulting picture 
was clinically meaningful. Application of the 
same analysis to our black patients yielded 
only 8 items out of the 111 significant at the 
.10 level, that is, results that are essentially 
meaningless? In another case, code type 
4-9/9-4, the same number of discriminating 
items was obtained for blacks as for whites. 
However, item-by-item comparison of the sig- 
nificant descriptors showed few agreements. 
In fact, statistical analysis indicated that the 
degree of agreement did not exceed what 
would be expected by chance. The implication 
of these preliminary findings is that one can- 
not assume that a profile or code type has 
the same behavioral referents for blacks and 
whites. The attribution of maladjustment to 
blacks’ MMPIs on the basis of white norms 


appears unwarranted and highly undesirable. 


Different Cultures, Different Values 


McDonald and Gynther stated in 1963 that 
“Negroes’ higher scores on L, F and the vari- 
ous clinical scales are a consequence of a dif- 
ferent pattern of interests, values and ex- 
pectations [p. 115-116)]." but this was 
simply a post hoc explanation, as Dreger and 
Miller pointed out in their 1968 review ar- 
ticle. McDonald and Gynther also hypothe- 


sized that the greater the separation between 


6 Replication of these findings has since been car- 
ried out on independent samples. For whites, replica- 
tion substantially confirmed the original findings, but 
for blacks, not one descriptor was replicated. More- 
over, half of the items found to be significant in the 
original sample of blacks had reversed proportions 
in the replication sample. For further details, see 
Gynther, Altman, and Warbin (in press). 
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the races, the greater the differences to be 
found on MMPI scale scores, A single study 
has not been designed as yet to test this 
hypothesis, but the greatest differences found 
So far were obtained in the rural, isolated 
sample collected by Gynther et al. (1971), 
whereas the smallest differences appear to 
have been found in Butcher's (1964) study 
of college students. This latter result might 
be considered as consistent with the hypothe- 
sis. These subjects attended segregated col- 
leges and might not have had much oppor- 
tunity for contacts, but they shared values 
common to college students. That is, enroll- 
ment in college implies putting a certain de- 
gree of importance on learning, on striving to 
get ahead, and on willingness to depart from 
the family culture and join a youth culture, 
Also, one might say that blacks who attend 
college are more likely to accept white values 
and expectations than blacks who do not go 
to college. 

This evidence of cultural effects on MMPI 
performance pales in significance compared to 
more recent, more direct findings. Harrison 
and Kass (1967) found over 200 MMPI 
items that significantly discriminated be- 
tween the races. One-third of these race-sensi- 
tive items were found among those one-third 
of the total MMPI items that are not on any 
of the clinica] scales. Since many of these 
items are related in manifest content to 
topics having no obvious relevance to adjust- 
ment, the implication is that the differences 
found are not due to differences in adjust- 
ment. If they were, one would have an- 
ticipated that a disproportionately large num- 
ber of the race-sensitive items would be mem- 
bers of the clinical scales. The factor analysis 
of the race-sensitive items supports the “cul- 
tural values” position. The discriminant anal- 
ysis of factor scores reveals that the four 
most important factors are estrangement and 
impulse-ridden fantasy (both higher for 
blacks) and self-consciousness and dislike of 
school (both higher for whites). These dimen- 
sions, as well as other important ones such as 
religiosity and romantic interest, primarily 
reflect attitudes and values, not psycho- 
pathology. 
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Harrison and Kass’ (1968) second analysis 
of their data also has important implications 
for attempts to explain black-white person 
ality differences. In this case, comparisons 
were made between MMPIs of blacks E. 
in the South, blacks born in the North, E 
whites born in the North. If personality E ; 
ferences are biologically determined, a 
length of the black groups’ exposure 3 to 
northern white culture should be unrelate A 
scores on the differentiating personality E P. 
If the differences are primarily cultura a 
origin, blacks who have been exposed to ime 
northern white environment for a long e 
should be more similar to northern d 
than those exposed for only a short time. E 
results clearly supported the accultura na 
hypothesis in that the northern black E. 
is halfway between the southern black se 
and the white group on most of the pos 
ality dimensions considered. Harrison iffe- 
Kass noted that there are personality M b 
ences between their northern black and vail 
ern black pregnant females; the latter 4 
alienated, angry, anxious feelings as We 
romantic and religious interests, whereas ai 
northern Negro woman is primarily M 
defensive, and wary. The authors conci. E 
that growing up in a northern urban b 
ment appears to be emotionally constric 
for a black person. 

Baughman and Dahlstrom (1968) jso 
five of the factor scales developed by Har ow 
and Kass to provide additional data M. ed 
their 13- and 14-year-old youngsters V! able 
themselves. They found the most depen | j^ 
differences on scales labeled cynicism n re 
tellectual and cultural interests. Blacks ack 
substantially higher on both measures: ange 
were also significantly higher on the estr 63) 
ment scale. Baughman and Dahlstrom 
concluded: 


a 


the 


selected 


n na 
In the area of emotional ties and interper T 
lationships, these children show pervasive mypout m 
themselves and others, extreme pessimism 2. atio 
ceiving fair treatment or justice, and PME E 

that people will be self-seeking, disho 
double dealing [pp. 236-257]. 1 pis 
260-09 
Erdberg (1969) also factor anat fac 

: ; a 
Tace-sensitive items. The most impo! 


| 
| 


BLACK MMPI 


mes EM "distantiation" and was de- 
scam = of cynicism about the mo- 
Sites A ie Blacks were higher than 
itis E. À e actor would seem to be tapping 
m Imension as Harrison and Kass’ 


Cynicism,” 
sm.” The other named factors were 


absen 
c ap dee 
$ € of optimism, admission of fears, un- 


us 
ily ae patterns, and aspiration-real- 
actors Thi lacks were higher on all these 
values and. group seems to reflect both 
Patholo, attitudes and possibly psycho- 
More EE anui the possibility that 
gested Lee among the blacks is 
unu y the greater admission of fears 
‘sual thoughts, Erdberg remarked: 


There does n 


ot seem zii 
Ore actual n to be good evidence for... 


Sample, Psychopathology for Negroes in this 

Members _ subjects were functioning community 

Of Psych and there was no behavioral evidence . . . 
““opathology] [p. 63]. 

Erdber 


Count 8 gave two other explanations to ac- 


for his results: 


RI 
ess q P 
for N cfensive, more literally honest response set 


7 
Stores prO Sr as evidenced by (significantly) lower 
Norms 5k and K or a different set of cultural 
as hearing egroes which may make experiences such 
Ip, 62]. E voices acceptable in some circumstances 


n 

berg 7 bw the major factor found by Erd- 
Dow, © "Social cynicism,” certainly an im- 
ture, t and realistic value in the black cul- 

M 

they, er et al. (1968) did not factor analyze 
items {Ce-Sensitive items, but did group these 
luste Subjectively into rationally meaningful 
Der E Their subjects, it should be remem- 
Bran, ete Veterans Administration. mental 
Isola. Clinic patients. The clusters that they 
tong . Were labeled physical symptoms, 
darge "corporation of conventional stan- 
Mistrust enial of interpersonal anxiety, and 
maj ts ka Society. The clusters involve com- 
s'alistic Out general health, endorsement of 
NUS lon values, denial of anxiety in social 
we and and mistrust of societal institu- 
SCoreg p the motives of individuals. Blacks 


Of these results with those of Har- 
pe shows much overlap between 
areas isolated in the two studies. 
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A common theme that runs through all of 

these studies is the marked distrust of so- 
ciety exhibited by blacks. Grier and Cobbs 
(1969), the black psychiatrists who recently 
published Black Rage, focused on precisely 
this trait. They stated: 
We submit that it is necessary for a black man in 
America to develop a profound distrust of his white 
fellow citizens. For his own survival, he must de- 
velop a cultural paranoia in which every white man 
is a potential enemy unless proved otherwise and 
every social system is set against him unless he 
personally finds out differently [pp. 149-150]. 


These writers view this as an "adaptive trait 
developed in response to a peculiar environ- 
ment [pp. 149-150]? and feel that it is “no 
more pathological than the compulsive manner 
in which a diver checks his equipment before 
a dive or a pilot his parachute [pp. 149- 


150]." 
Differences Associated with Scale Composition 


Are there any intrinsic features of the 
scales themselves that could lead to differ- 
ences? One could point out that Harris and 
Lingoes’? first Sc subscale is labeled “social 
alienation,” which is very similar to the first 
factor derived by Harrison and Kass and by 
Erdberg. Also, it might be noted that the F 
scale is composed of items rarely endorsed by 
whites; what items might emerge from a 
similar analysis of responses by blacks is not 
known. However, some data presented by 
Harrison and Kass (1967) appear especially 
pertinent. Scales K, 2, or 7 seldom differ- 
entiate between blacks and whites. The num- 
ber of significant items favored by blacks 
versus the number of significant items favored 
by whites on those scales are 4 to 5, 10 to 9, 
and 7 to 7, respectively; that is, there is an 
equivalent number of race-sensitive items on 
each of these scales, with little discrimination 
associated with differences in cultural back- 
ground to be expected. Scales F, 8, and 9 are 
those on which blacks most frequently score 
higher than whites. Black-white endorsement 
these scales is 14 to 4, 19 to 5, and 12 to 


on 


7 R. E. Harris & J. C. Lingoes. Subscales for the 
MMPI: An aid to profile interpretation. San Fran- 
cisco: Department of Psychiatry, University of Cali- 
fornia, 1955. (Mimeo) 
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5, respectively. Scale 3 is the only scale on 
which whites frequently obtain higher scores 
than blacks. The ratio is reversed; 7 of the 
20 race-sensitive items are favored by blacks, 
13 by whites. Confirmation of these relation- 
ships would seem to call for obtaining social 
desirability scale values from blacks and 
whites, especially on the race-sensitive items. 
Apparently blacks answer items true or false 
partly at least in terms of how they feel the 
blacks they know would approve or disap- 
prove the behaviors or sentiments involved. 
There are no published social desirability or 
favorability ratings of MMPI items by blacks, 
so the writer obtained such ratings to clarify 
this issue. Before reporting these results, how- 
ever, it seems worth noting what the two most 
significant race-sensitive items on Scales F and 
8 are. For Scale 8, the two most significant 
items seem to reflect the black experience. The 
items are “I believe I am a condemned per- 
son” and “People say insulting and vulgar 
things about me,” both answered “true” sig- 
nificantly more often by blacks. For Scale F, 
the two most discriminating items are what 
many would regard as typical black endorse- 
ment of conservative religious beliefs: “A 
minister can cure disease by praying and 
putting his hand on your head” and “T am 
very religious (more than most people).” 


Differences in Social Desirability Values 


Are these massive differences in responding 
to MMPI items, reported by Harrison and 
Kass and other writers, a function of black— 
white differences in social desirability ratings 
of these items? Tf this relationship is extremely 


powerful, one might expect that social de- 
sirability ratings of nearly all of the race- 


sensitive items would differ significantly þe- 
tween blacks and whites. One would also pre- 
dict that the correlation between blacks’ per- 
cent endorsement of the items and their social 
desirability values would be very high, pos- 
sibly between .85 and .90 as Edwards (1964) 
has typically reported for the groups he has 
investigated. 

If Harrison and Kass had obtained social 
desirability ratings, as well as completed 
MMPs, or if the writer had been able to ob- 
tain endorsements of MMPT items in addi- 
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tion to social desirability ratings, we would 
be in an ideal position to check out the rela- 
tionships just posited. Those data are un- 
fortunately not available. However, social d 
sirability ratings of the 144 most discriminat- 
ing race-sensitive items were obtained from 
50 black and 50 white adults in Saint Lon 
and Harrison supplied the true-false E 
dorsement rates of these items by his larg 
Boston sample. " 1 
A brief description of these 100 subjects f 
in order. Our pool of subjects, both black a B 
white, included teachers, nurses, cooks, mal os 
laborers, custodians, social workers, insu 
underwriters, housewives, hair stylists, a 
countants, and others. About two-thirds 
the 100 subjects were women, The ae 
age of the blacks was 41 years, as € mz 
to 39 for the white sample. The average ? ks 
ber of years of education was 13.1 for blac 
14.9 for the whites. Analysis of social S i 
means of Hollingshead and Redlich’s ü bot- 
index placed the average white near the s 
tom of Class IT and the average black hese 
the top of Class III. The match of ur 
Saint Louis samples is fairly good on 
dimensions, but the subjects are clearly 
higher social class than the Boston sample: 
Of the 144 comparisons, there wet 
differences between social desirability rat! at 
of the black and white subjects significa? ant 
the .05 level, with 29 of these 48 significa” 
at the .01 level or better. The differences ne 
tween means of blacks and whites were dis 
predicted direction in three-fourths of thé rify 
criminating items. An example may ¢!4 d. 
how social desirability results were puede 06 
Of Harrison and Kass’ black subjects 31° m 
answered “true” to the item “I am sure nite? 
being talked about”: 17.3% of the v / 
gave the same response. The social desira he 
ratings of this item among the blacks rable 
Saint Louis sample should be more fave ult* 
(and they were). More impressive. pe 
would probably have been obtained if eve” 


; u ^^ 
class or rural subjects had been used. d e 
a 


fe 


these findings suggest strongly that ae acl? 
sirability ratings of MMPI items pd 
and whites are apt to be quite differe?" ons, 


aris”, 
The data permit two other comp® c int 


j 


s he * 
namely, the correlation. between i 


| 
| 
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Loui ks? ; i 
fis s blacks’ social desirability ratings and 
.* percentage “true” endorsement by Har- 


rison é 
Son and Kass’ black sample and the correla- 


i ER Social desirability ratings of 
centage «4 us white subjects and the per- 
Kass” b endorsement of Harrison and 
ased on s sample. The correlations are 
the 144 it ie values on these variables for 
jects Was my The correlation for black sub- 
ip betine , Suggesting a moderate relation- 
truefalse een social desirability values and 
i Oe emat of items. This value 
ing € ly lower than Edwards’ usual 
lacks mi raises the question of whether 
MM € less influenced in their responses to 
Whites, mt by social desirability than 
Comparative! alternative explanation of this 
of tw, ely low correlation involves our 
tegions ad groups of subjects from different 
le-grou aC social classes instead of the usual 
for whi P analysis. The degree of correlation 
lem; te provides a solution to this prob- 
a ternative correlation is in the .80s, the first 
Second alter probable; if in the .60s, the 
a am re is likely to be correct. The 
Propri 1 for white subjects was .63. The 
though d» conclusion appears to be that al- 
Ceptio, acks and whites differ as to their 
Proxiny n of the items, both groups are ap- 
desi ately equally influenced by the social 
b. ability variable. 
Si erences in Connotative Meaning of MMPI 
ements E 5 


5 fifth possibility, that many of the 
S phrases that make up the items 
tha julerent connotative meanings for blacks 
ten b Whites, has not received much at- 
! by MMPI researchers. (Dahlstrom 
Me e communication, March 1971] com- 
Sup Dort that “A student . . . found very little 
the * for the notion that the differences |in 
Vas, onge county data] were arising from 
len, 7 E illerent interpretations of either con- 
Ever, ateria] or adverbial modifiers.”) How- 
Mang CTOSs-cultural] research with the Se- 


T Whites responded very differently 
ames, and ethnic concepts, especially 
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on the evaluative (good-bad) factor. Blacks 
rated the concept “brown person" more posi- 
tively than either “black person" or “white 
person,” while whites rated such concepts as 
“white,” “white person,” and “Caucasian” 
most “good” and the concepts “black,” “black 
person,” and “Negro” as most “bad.” With 
regard to the MMPI, it would appear that 
blacks and whites might respond very differ- 
ently to such concepts as “soul” or “police- 


man.” 


Summary: Explanations of Black-White 
MMPI Differences 


The following generalizations of the data 
reviewed in this section are offered: (a) Dif- 
ferences in MMPI performance of blacks and 
whites reflect differences in values, percep- 
tions, and expectations that result from grow- 
ing up in different cultures; (b) the most 
striking value exhibited by blacks is distrust 
of white society (alternate terms might be 
social cynicism or alienation); (c) there is 
no satisfactory evidence to indicate that 
blacks MMPI performance should be in- 
terpreted as revealing that they are less well 
adjusted than whites; (d) intrinsic features 
of the MMPI, that is, scale composition, 
partially account for scale score and con- 
figural differences; and (e) differences in so- 
cial desirability values of the items and, pos- 
sibly, differences in connotative meanings of 
certain words, account in part for black- 
white differences in responding. 


PRACTICAL CONSEQUENCES OF BLACK- 
WmuirE MMPI DIFFERENCES 


Despite the hue and cry of several years 
ago about “invasion of privacy," MMPIs are 
still used in many places to screen applicants 
for employment or admission to some pro- 
gram. They are also used routinely, of course, 
to help diagnose patients in mental hospitals 
or clinics. And some universities give them 
to all entering freshmen. 

The writer has not discovered any pub- 
lished studies relating to the issue of differ- 
ential consequences for blacks and whites on 
the basis of MMPIs given in the situations 
just indicated. If differential consequences 
could be demonstrated, especially differential 
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negative consequences, this would be a seri- 
ous matter that would require the attention 
of those authorities concerned with discrimi- 
natory practices. In fact, the United States 
Supreme Court ruled in March 1971 that tests 
which are discriminatory cannot be used to 
make decisions with regard to hiring or pro- 
motions. 

In the absence of published work, the 
writer has attempted to put together some 
data on this matter. Some of it is only sug- 
gestive; other portions of it are more di- 
rectly relevant. 


Applicants for a Police Force 


First, a brief analysis of MMPIs of black 
and white applicants for positions as police- 
men on a large metropolitan force is given. 
It should be noted that the MMPI is given 
in the third step of the screening process, so 
that differences would tend to be minimized 
by the earlier screening. First, the applicant 
must be between 21 and 31 years of age, at 
least 5 feet 7 inches tall, have no physical 
handicaps, possess a driver's license, never 
have been convicted of a felony, be a high 
school graduate or hold a Graduate Equiva- 
lency Diploma and have an honorable dis- 
charge from the service. Second, the applicant 
must score above a certain level on the Police 
Aptitude Test (a measure of intelligence), be 
fingerprinted, have these prints sent to the 
FBI, have his police record checked, and sub- 
mit à notarized application. At this point, he 
is given the MMPI. 

Subjects were 100 white and 100 black in- 
dividuals who were applicants in 1966, 1967, 
and 1968. The major findings were that 16 of 
the 100 white applicants were ultimately re- 
jected, and 15 of the 100 white applicants? 
MMPIs had at least one clinical scale score 
of 70 or above. There was little congruence 
between these two events. In fact, only 4 
of those rejected were among the 15 with 
the relatively high profiles. Of the 100 black 
applicants 27 were rejected and 23 of the 100 
blacks had MMPIs containing at least one 
clinical scale score of 70 or above. Again, con- 
gruence was poor. Only 7 of the 27 rejected 
had relatively high-ranging MMPI profiles. 
Two conclusions seem warranted: (a) More 
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blacks had high clinical scale scores than 
whites, as would have been expected frou 
the earlier review of the literature (here it 15 
especially noteworthy, as the applicants wg 
took the MMPI had to be similar in so many 
ways); and (5) more blacks than whites were 
ultimately eliminated from consideration. E 
Other relationships found between Mo. 
types and rejection or acceptance are not Dv 
ported because it is unclear what role, if any 
the MMPI played in the decision-maki j 
process. The MMPI results were not typica? 
communicated to those in charge of ES 
on the other hand, it is clear that the MM i 
were not simply filed and ignored. The "m 
viduals responsible for this phase of ‘ons 
screening say that on “infrequent” ocean 
they recommended referral to a psychia are 
on the basis of the MMPI profile. T Í 
unable to specify what criteria they foll 
This may be an example of differential IPI 
sequences associated with differential M1 
performance, but it cannot be proved. 


itions 
Applicants for Hospital Attendant Posit! 


nvolved 
rk 

n the 

these 


A second approach to this problem ! 
individuals who were applicants for WO 
attendants in a public mental hospital ! 
Saint Louis area. The vast majority ° om 
applicants are black, and hence a white 
parison group is not available, Pale e 
white applicants for the police force cou it 
considered as a comparison group, E the 
would not be very adequate in view der 
differences in hiring procedures and cone mo 
ing what would presumably be different [sus 
tivations for seeking to be a policeman min 
a hospital attendant. The MMPI is p^ Jes 
istered to attendant applicants more ° ue 
as they walk in off the street. Other b of 
tive procedures including interviews a akes 
course, carried on, but the applicant sen 
the MMPI the same day. The only p 
ing, then, involves getting an OS et ter 
which translates into an IQ of 80 OT ^, pis 

This procedure has been carried 0n 2 ade 
installation since 1958. To obtain p fle 
quate sample which was also er The 
for 1967, 1968, and 1969 were pulled: pich 
total number of subjects was 258, 9". (his 
approximately two-thirds were males- 
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ear Humber ultimately accepted or re- 
made by tt unknown, since that decision is 
er — nursing staff. However, the num- 
ithe ps ae acceptance or rejection 
ologists te hologists is available. The psy- 
e scribed as the period were what might 
Considerable MA plus” psychologists with 
à fair amour e degree of experience, but only 
tion, nt of training in MMPI interpreta- 
T 
fol cals for the total sample were as 
acceptable: 1967, 35% were designated as not 
lot ccepLible 1968, 38% were categorized as 
sified as e; and in 1969, 35% were clas- 
ü Not acceptable. 

ase E onum approximately every third 
Or a closer awn from these alphabetical files 
ance aie ation of what determined ac- 
Closely re r rejection. This sample of 96 
Years in M the complete files for these 
“eptable e 35 were described as not ac- 
- An equivalent percentage of males 


ang f 
em A 
Combine were rejected, so these data were 


a 


Mere Psychologists are functioning as 
levatig evaluators, it is clear that profile 
Making Plays a major role in their decision 
ltag "n Of these 96 applicants, 31 had at 
of thes e clinical scale score at 70 or above; 
Very S 31, 24 were rejected or described as 
quj, 'eStionable (which is functionally 
OF n oly to a recommendation to reject). 
‘Coreg 6 applicants, 65 had no clinical scale 
Were o 70 or above; 54 of these individuals 
niceg av cHibed as acceptable. These differ- 
The T€ highly significant. 

rally. | ata also included “remarks,” espe- 
the vhen the evaluation was negative. of 
of pp Cases who were rejected with no scores 
Whig 9" above, three had low Scale 9 scores, 
ult osere interpreted as “low energy, diffi- 
‘hg een vate, 2 had high Z scores, rais- 
4 hag tions as to “sincerity and insight"; 
Were ie 4 scores in the upper 60s which 
acti z "ge as suggesting “difficulty in 
UE i 9 authority and accepting supervi- 
Othe, had a scale 6 score in the 60s; 
ad a Scale 6 score in the low 40s. 


ely 
Sensiti " - 
. Sensitive” and “insensitive” were the 


T 
“Dect 


We à 
descriptors, 
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To put this in context, we are dealing with 
blacks who are trying to get jobs as hospital 
attendants. It is clear that those who are re- 
jected by the psychologists who interpret the 
MMPI are by and large those who get rela- 
tively high scale scores, that is, at least one 
clinical score of 70 or greater. Our review has 
shown that blacks typically get higher scale 
scores than whites for a variety of reasons, 
among which differential maladjustment rate 
is relatively minor, if it contributes at all. 
However, a vicious circle has been demon- 
strated with the consequence that blacks will 
often not be recommended for employment on 
the basis of MMPI performance. In this in- 
stance, relatively precise discriminations were 
made on the basis of moderately high or low 
elevations on certain scales. These psycholo- 
gists are not necessarily incompetent MMPI 
interpreters. However, they apparently do not 
realize that statements that might be valid 
for whites have not been demonstrated to 
hold for blacks. As their clientele are nearly 
all blacks, their interpretations cannot be 
considered racially discriminatory per se. 
Nevertheless, they are clearly damaging to 
those individuals who fail to get hired for 


this reason. 
Diagnosis of Psychiatric Patients 

As a third example of possible real-life 
consequences of differential MMPI perform- 
ance of blacks and whites, preliminary re- 
sults of a study of psychiatric patients that 
Milton Strauss and the writer are doing is 
reported. The question here is whether black 
and white patients might not have differential 
misclassification rates; that is, will MMPI 
diagnoses correspond as well to final psychi- 
atric diagnoses for blacks as they will for 
whites? The assumption is that these two 
diagnoses will not agree as frequently for 
blacks as for whites, because of the finding 
that normal and institutionalized blacks rou- 
tinely obtain higher scale scores, especially 
on Scales F, 8, and 9, with no clear-cut im- 
plication of greater psychopathology. In 
other words, there is more noise in the sys- 
tem when dealing with blacks’ MMPIs, which 
should result in less exact prediction. This is 
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a situation in which misses can have serious 
consequences. Diagnosis, broadly speaking, 
determines attitudes of staff toward the pa- 
tient, type of treatment instituted, how long 
the patient is likely to stay in the hospital, 
and other important real-life matters. 

The MMPIs were obtained from psychol- 
ogy department files of an acute intensive 
psychiatric treatment center which serves an 
indigent, racially mixed, urban population, 
The sample consisted of psychotics and be- 
havior disorders. With the whites, V was 
sufficient to draw unbiased samples of 50 psy- 
chotic males, 50 psychotic females, 50 male 
behavior disorders, and 50 female behavior 
disorders from the alphabetical files. With the 
blacks, only the male behavior disorders were 
found in sufficient quantities to use the same 
procedure. The Vs for the other three black 
categories consisted of every case in the files, 
Thus, there were 50 male behavior disorders, 
17 female character disorders, 33 psychotic 
males, and 29 psychotic females. Totals were 
200 whites and 129 blacks. Age and years of 
education were also recorded for each patient, 

With regard to making diagnostic state- 
ments from MMPIs, several courses were 
open. Such statements could have been taken 
from the reports written by the psychologists. 
However, at least two problems would be 

present using that procedure: (a) Some 
MMPI analyses would give personality de- 
scriptions, but no diagnostic summary; and 
(5) the level of training and experience of 
the interpreters would be extremely variable. 
A second possibility was for the writer to 
classify all profiles using a clinical impres- 
sionistic approach. However, it has been 
shown repeatedly that actuarial procedures 
are more reliable than clinical procedures. A 
third possibility would make use of psychotic 
scales or cutting scores (cf. Gynther & Petzel, 
1967). Yet this approach is rather far re- 
moved from how a psychologist would usually 
make decisions about MMPI profiles. A 
fourth possibility would make use of a simple 
high point analysis. That is, 8s and 6s would 
be classified as psychotics; 4s and 9s as be- 
havior disorders. This is workable, but does 
not really account for configuration. It was 
decided that the best approach would be to 
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make use of the profile types developed by | 
Marks and Seeman (1963), by Gilberstadt | 
and Duker (1965) and by Sines (1966). In 
those cases in which their findings had nothing 
to say about the profile, we would try fo 
match it with their closest profile type Or ke 
our best judgment, making certain that t 
same judgment was applied in all cases. 2 

To give a few examples, Marks and seanga 
and Gilberstadt and Duker agreed that e 
8-9 indicates psychosis and that a 4-9 pho. 
cates behavior disorder. When 8-95 an a 
were found, that is how they were class! a 
Also, Sines and Gilberstadt and Duker MORE 
that a 4-3 suggests behavior disorder; M 
and Seeman said 2-8/8-2 and Gilberstadt a 
Duker said 8-1-2-3 are indicative of psychos 3 
It is difficult to generalize, but, in the A 
lished code types, psychosis usually ve 
Scale 8 in combination with other scales, ?*'. 
behavior disorder usually involves oe 
combination with other scales (except three 
8). The profiles were coded (to the first 


; IERE r 
black or white, psychotic or behavior diso” g 


The results were as follows: there were tio? 
hits out of 200, or 59% correct classifica i 5; 
for the white patients. For the black pat!“ et 
there were 58 hits out of 129, or 45% 
classification. Statistical analysis 0 “fet 
findings shows that the whites were class! ore 
correctly by the MMPI significantly ™ is 
often than the blacks were. The hypothes at, 
therefore confirmed. The implication 15 and 
were the MMPI used to diagnose blac* ` „g 
white patients, blacks would not receiv heit 
adequate treatment as whites because nde 
problems and symptoms would be bp in- 
stood more frequently, These difference” gr 
cidentally, cannot be attributed tO AP fer- 


education as there were no significant © es; 
ences between the groups on those uc f; 
Further examination of these data vae 
that white psychotics and character mr id 
were both classified more acum, 

MMPIs than black psychotics and en much 
disorders. However, the discrepancy V only 
more striking among the psychotuc erect! 


34% of the black psychotics were 


M H Li VI ic be- 
high points) and classified as psychot l 
havior disorder, or neurotic without ~ were 
edge of whether the cases in question 

Í 
\ 


Po compared to 56% of the white 
E. otics. This result is surprising. The 
er would have predicted that black char- 


acter di 
, *cter disorders would be least adequately di- 


dm by the MMPI on the grounds that 
E pen higher scores on Scales 8 and 

Fi ead interpreters to call such indi- 

psychi psychotic” more frequently than the 
Yehiatric diagnosis would warrant. 


Summar 

x: Consequences of Black-White 
My . quences oj ac hi 
MMPI Differences 


h 

Th i " 
Black 4c is some evidence to suggest that 
Job applicants are disadvantaged when 


the M 

Eun is used for screening. Also, it ap- 
less like black. psychiatric patients are 
When fucum receive optimum hospital care 
iagnosti MMPI is an important part of the 
elegant] S battery. These studies are not 
P'urthe. designed or completely analyzed. 
Confirm Fins is necessary to confirm or dis- 
results B hese tentative | findings. Yet these 
Nereq Pe consistent with expectations gar- 

m the review of the literature. 


5 
APPROPRIATE AND [INAPPROPRIATE 
SOLUTIONS TO THE PROBLEM 


How 
ron can we solve the problems that follow 
diti ina MMPIs to blacks? Clearly, the 
Odolog: AS are complex and range from meth- 
gical considerations to real-life issues. 
cee of approaches are possible. One 
stion might follow Williams’ (1970) sug- 
ests. about intelligence and achievement 
? namely, stop giving MMPISs to blacks. 


Soly 


Re 


5D; 

iscrim ; . 

Dlieg e Iminant function analysis has since been ap- 

Ülisorqo. these data, The hit rate for black behavior 
t fate 
S was significantly lower than that for the 


deri 
lvati IBN 
"Suation or cross-validation sample of whites. The 
à The 


oldber, called too many blacks psychotic, 
Successful (1965) index was also used. This index 
White i ly discriminated white male psychotics from 
k nale behavior disorders, but did not work for 
tha miles. The reason for failure in this case was 
alleq n many black male behavior disorders were 
coma Tt is interesting to note that these 
Sere analyses yielded results. consistent 
Potted Pd while the more subjective analysis 
$5. howey ove yielded inconsistent results. All analy- 
Wh, Support the major prediction, namely, 
M Pr a. diagnosis of whites is more accurate than 
agnosis of blacks. 
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This approach seems self-defeating, inasmuch 
as more, not less, needs to be known of the 
personalities, values, and needs of the differ- 
ent cultural groups in the United States. A 
modification of this proposal merits some 
consideration. Gynther et al. (1971) recently 
stated, concerning their results on rural, iso- 
lated black subjects: “Classification errors of 
this magnitude suggest the need for a mora- 
torium on interpreting profiles generated by 
subjects dissimilar in background and experi- 
ence from normative groups [p. 237].” Col- 
lection of MMPI data need not be halted, 
but interpretative activities might well be 
curtailed or discontinued temporarily until 
some empirical relationships have been dem- 
onstrated. 

A second approach is to continue with busi- 
ness as usual. This might be described as a 
“head in the sand” approach. There are 
MMPT articles and, indeed, important MMPI 
books which in no place indicate whether 
their subjects are black or white. This omis- 
sion implies that these individuals feel that 
their findings apply equally well to blacks or 
whites or, to put it another way, that MMPI 
differences associated with subcultural differ- 
ences are so unimportant that one need not 
worry about them. Some people are acutely 
aware of the importance of interpreting 
MMPISs within the context of the appropriate 
reference group. But there are undoubtedly 
many instances where Gilberstadt and Duker's 
findings, based on Veterans Administration 
males, are being applied to non-Veterans-Ad- 
ministration females; where Marks and See- 
man's results, derived from white patients at 
the University of Kansas Medical Center, are 
being applied to Spanish-Americans in Los 
Angeles; or where actuarial analyses, based 
on hospitalized psychiatric patients, are being 
used with college students. The same error 
was illustrated earlier in dealing with the 
black applicants for hospital attendant jobs. 
perhaps the psychologists there were aware 
of the problem, but went ahead anyway, hop- 
ing that interpretive errors would be rela- 
tively inconsequential. 

A third approach would involve making in- 
terpretive adjustments to account for known 
differences, Let us say, for example, that 
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everyone agrees that blacks obtain signifi- 
cantly higher scores on Scales 8 and 9 than 
whites and, further, that these differences do 
not necessarily indicate that blacks are less 
well adjusted than whites. Then, if asked to 
interpret a black's MMPI which has rather 
prominent scores on Scales 8 and 9, say in 
the 70-80 range, this profile might be treated 
as one given by a white person with scores 
on these scales in the 60—70 range, This pro- 
cedure is probably used by many people in 
interpreting profiles given by teenagers since 
nearly all MMPI users know that teenagers 
obtain higher clinical scale scores than adults. 
Tn any case, a set of rules could be developed 
to modify standard interpretations when one 
is dealing with an MMPI filled out by a 
black. 

A fourth approach would involve restan- 
dardization of the MMPI using an appropri- 
ate fraction of blacks, 11% or whatever the 
current United States population figure is. 
This is the approach that was used by Wechs- 
ler in developing the Wechsler Adult Intel- 
ligence Scale norms in response to criticism 
of the lack of blacks in the Wechsler-Bel- 
levue Form I development. Obviously this 
would involve a great deal of work. What 
would it accomplish? Tt is quite clear that 
what would result are very minor shifts in 
the means and standard deviations of the 
MMPI scales, If, for example, whites had 
a T score mean of 50 on Scale 9 and blacks 
had a T score mean of 60 on the same scale, 
using the procedure described would result in 
à new mean of approximately 51. A shift of 
one point here or there is not going to solve 
this problem anymore than Wechsler’s solu- 
tion solved the problem of assessing the in- 
telligence of blacks. One could also argue that 
since at least some of the items mean different 
things to blacks and whites, such a procedure 
would be like averaging apples and pears. 

A fifth approach would involve classifying 
blacks’ MMPTs into code types and then de- 
termining behavioral correlates for the types 
available. Some preliminary results of this 
type of analysis were reported earlier in this 
paper. This approach can lead to valid inter- 
pretations of MMPI profiles obtained from 
blacks, but would be restricted to primarily 
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institutionalized samples. In other words, the 1 
behavioral correlates are typically derived. | 
from case histories, mental status inventories, | 
or Q sorts by therapists. Similar data on d | 
mals, especially people in general, would 
extremely difficult to obtain. 

A siut approach is to construct an Me 
for blacks. One could start from ei 
collecting items, etc., but a more Mr. | 
(though still intimidatingly difficult) EE 
would involve using the current set of M nb 
items, as well as the current set of "S. 
labels. What would differ from the d. 
MMPI is the item composition of the sca 
As far as the development of clinical sca ; 
is concerned, the same procedure used e. 
1940s would still seem appropriate, nA 
comparison of response patterns ni |. 
diagnosed psychiatric patients with T | 
patterns of normally functioning adu a 
this case, however, the normal adults 
psychiatric patients would be black. a 
validity scales could also be developed c 
similar manner as in the original wok 
intriguing beginning would involve deve 
ing an F scale for black subjects, using 
same 10% or less endorsement criterion à 
selection of such items. Ii many whites nd 
elevated F scores with this new scale, a 
they be considered as “unconventiona ker: 
“nonconforming”? Most MMPI n 
would probably feel ill at ease with suc? 
interpretation, By the same token, use 9 jall 
current F scale with blacks is essenha 
meaningless. However one views this P i» on 
it is clear that a deviant score by a blac rmit 
an F scale developed on blacks would p K 
us to say that this individual does e 
form within the context of the black cU ased 
Also, an elevation on Scale 8 that is uate 
on black norms would permit us to ow ae 
the individual's standing among his T re 
with reference to whatever Scale $ meas 
This approach is probably the soun with 
all those described, especially for wet. 
noninstitutionalized subjects. It is er 
that some of the current standard scales pite 
be retained (i.e, those on which blac- 7 
differences have seldom been found). need 
ever, Scales F, 1, 8, and 9 at a minimu es- 
to be reconstructed using black samP 
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ConcrupInc REMARKS 


NE odes indicates that MMPI differ- 
ated ee blacks and whites are associ- 
lie types ry eat in cultural background. 
unwary a differences found might lead the 
more fg car to infer that blacks are 
Prever x and maladjusted than whites. 
Conclusio; dh. are no data to support this 
Primari] n. he differences appear to be due 
&rests a differences in values and in- 
Hae E. idee members of the white and 
residence cultures. Secondary reasons such as 
also play scale composition, and response set 
erences s role. Unfortunately, MMPI dif- 
emp E disadvantage blacks, both as to 
losis and t opportunities and optimum diag- 
tion of me Stopping the administra- 
Of the est PIs to blacks, restandardization 
5 Bottin „with a small percentage of blacks, 
do not 4 ung as we have for so many years 
indivi Pear to be viable solutions. Alerting 
“een to the seriousness of the problem 
f Profile. qualifying rules for interpretation 
Dorarily g^ given by blacks may help tem- 
"lates. of but derivation of behavioral cor- 
a Mp profile types and construction of 
the onl I form based on black norms are 
th, Satisfactory solutions. 
On Ough the focus in this paper has been 
co t exclusively, many of the issues 
sonarir are relevant to the use of other 
ün ity assessment devices, both objective 
User, Projective in nature. Developers and 
ies these other tests appear to have 
ersons these issues to the same extent that 
Clear involved with the MMPI have. 
Neplect, these problems can no longer be 
With €d by individuals who are concerned 
*rsonality assessment. 
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NOTE ON 


“FACTORS INFLUENCING THE OUTCOME 


OF PSYCHOTHERAPY” 


H. J. EYSENCK? 


Institute of Psychiatry, University of London 


It is argued that it is improper to draw conclusions from s 
usal influences unless control groups are included in the 
literature) which give information about the 


therapy. regarding 
analysis (or are available in the 


changes that would have taken place without therapy (spo 
usions drawn by Luborsky, Chandler, Auerbach, 


It is suggested that the concl 


Cohen, and Bachrach from their 1971 survey oí 
from the data, but may be simply art 


proper base line in their computations. 


Chai important recent paper, Luborsky, 
1971) y, Auerbach, Cohen, and Bachrach 
ence dimid undertaken to review the evi- 
Come E pata factors influencing the out- 
Were "Ses nie Cà Their. stated aims 
Gans. ecd to offer guidelines to clini- 
actors 5 compare clinical and quantitative 
on hope of indicating what should 
MY t by quantitative research; and 
Érerearct a methodological evaluation of 
Their t is lasa guide to future investigation. 
In due euo are interesting and may prove 
evant Ourse to have highlighted the most 
n B. an and important factors. In this brief 
Majo attempt is made to take issue with 
Which r methodological point, neglect of 
Put p may render their endeavor nugatory. 
dea ‘Sea it is suggested that when we are 
Ence 2 With an attempt to study the influ- 
tivity certain factors on certain types of 
lo dol. then we must include in our evalua- 
factor trol groups not exposed to any of the 
de S under investigation, or We must 
Se , strate unambiguously that in the ab- 
Imi = certain factors studied, there are no 
Sue Cant changes in the activity in question. 
Biv iae line is absent from the review 
dog "i Luborsky et al. (1971), and there 
qat Withers al any realization in the paper 
Nowy in out it the conclusions drawn do not 
ig AY rigorous way from the data. 
Soups Would not be so serious if control 
E-— exposed to psychotherapy, as de- 
senis for reprints should be sent to H. J. 


Ck " 
"n Bei spstitute of Psychiatry, University of Lon- 
Slang. them Royal Hospital, London. S. E. 5, 
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tudies using psycho- 


ntaneous remission). 


empirical study do not follow 


ifacts due to their failure to include a 


fined by Luborsky et al. (1971), did not in 
fact show significant change during time inter- 
vals comparable to those used in the studies 
reviewed by them. This is not so. Eysenck 
(1952, 1960, 1969) has reviewed the evidence 
on “spontaneous remission" and has shown 
that while the studies in this field are 
methodologically no more sophisticated than 
are those concerned with the effects of psy- 
chotherapy, nevertheless, they do show an 
impressive degree of agreement. Severely ill 
psychoneurotic patients, not treated by psy- 
chotherapy or any other type of psychiatric 
treatment, improve and get better to a very 
significant extent; the formula X — 100 1 — 
10-45) was suggested as fitting observed 
results quite closely (X= proportional im- 
provement; V = number of weeks since be- 
ginning of experiment). Eysenck (1960, 
1969) suggested that unless treatment can 
be shown to improve on this no-treatment 
base line, then it is scientifically impossible to 
defend the hypothesis that treatment has in 
fact had any effect; all the effects observed 
could be due to spontaneous remission. 
Eysenck (1963) has also elaborated a theory 
of spontaneous remission that may suggest 
reasons for the occurrence of these curious 
and important effects; this theory is derived 
from Pavlovian and Hullian formulations of 
conditioning and extinction phenomena. 
Kiesler (1966) has thrown doubt on the 
existence of spontaneous remission, and re- 
ferred to it as à “myth” which, he believes, 
“has been perpetuated primarily by Eysenck 
[p- 114 |." He suggested that the evidence 
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seems to lead unequivocally to the conclusion that 
there is no evidence for spontaneous remission of 
psychoneurosis. Hence the belief seems to be nothing 
more than a myth propagated by a popularized and 
naive interpretation of two research studies [the 
studies of Landis, 1937, and Denker. 1947] [p. 119]. 


This statement is not correct; many more 
studies demonstrating spontaneous remission 
are quoted by Eysenck (1960), and even by 
Kiesler himself. Luborsky et al. may not agree 
with Eysenck's estimate of the importance 
of spontaneous remission, but if so it would 
have been useful had they indicated in their 
paper their reasons for such disagreement. 
The evidence, such as it is, is remarkably 
unanimous in its results (Rachman, 1971). 

Luborsky et al. (1971) do, in fact, mention 
the possibility of spontaneous remission, but 
apparently without realizing that this factor, 
if left uncontrolled, may vitiate all their con- 
clusions. They stated: 


Our survey is limited to the factors which influence 
change as a result of psychotherapy only for those 
who have started psychotherapy. For most of the 
studies surveyed, therefore, it cannot be determined 
whether the type of individual who profits most 
would also have profited from another form of 
treatment, or from change-inducing experiences which 
are usually not designated as psychotherapy—or in- 
deed from nothing more than the mysterious changes 
attributed to the passage of time [p. 161]. 


Consider one of their main conclusions, and 
one which has received the most powerful 
Support from a large number of studies, 


In 20 out of 22 studies of essentially time-unlimited 
treatment, the length of treatment was positively 
related to outcome; the longer the duration of treat- 
ment or the more Sessions, the betler the 
It is a temptation to conclude—and it may be an 
aaccurate conclusion—that if Psychotherapy is a 
good thing, then the more the better [p. 154]. 


outcome! 


Luborsky et al. (1971) also discussed two 
alternative possibilities, but they made no 
mention of the most obvious hypothesis to 
explain their results: If untreated neurotics 
improve roughly in accordance with the 
Eysenck formula, and if treatment has no 
effect whatever, then we would expect pre- 
cisely the observed effects—improvement over 
time! Methodologically it seems impossible to 
conclude anything from the studies surveyed 
unless it can be shown that the rate of pro- 
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gress was significantly faster than would E 
suggested by the Eysenck formula. The co ; 
clusion seems forced upon us that the nee 
of spontaneous remission, and the absence Bh 
proper control groups not receiving treatmo 
by psychotherapy, make it impossible 3 a 
gard the conclusions drawn by Lubors a 
al. (1971) as following rigorously from t 
data. : 
Little can be said by way of conc 
other than that the findings of the ee 
et al. (1971) article cannot be accepte E 
delineating factors influencing the M 
of psychotherapy; it is possible that the ¢ E 
clusions are in fact correct, but the hs 
mental methodological error underlying nj 
their work makes it impossible to derive Li 
conclusions from the facts presented. d 
borsky et al. (1971) did not disc dT 
writer's attempts to unify the whole fie s 
suggesting similar mechanisms at WOT on 
behavior therapy, psychotherapy, and ers 
taneous remission, nor did they quote m^. 
supporting the conditioning theory of neur A 
implicit in this attempt (Eysenck & Rache 
1965); this makes it difficult to know". 
they would react to these arguments. ^ na 
not essential, however, for these additio 
hypotheses to be correct in order to see 
the paradigm adopted by Luborsky € 
(1971) is in fact erroneous; all attemp 
judge the importance of factors that lea 
a departure from a base line requi. ds 
establishment of such a base line. While: 
base line, no comparisions of a worthw 1 
rigorous nature are possible (Eysenck, 19 
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The present article disputes 
1971 survey of Lubors| 
simply artifacts." Basic 


Eysenck suggests that the conclusions of 
the review by Luborsky, Chandler, Auer- 
bach, Cohen, and Bachrach (1971) *may be 
simply artifacts due to their failure to include 
a proper base line in their computations." 
These are strong words. They would seem to 
demolish the usefulness of our survey of 166 
studies of the factors influencing the outcome 
of psychotherapy. Yet, when translated, they 
show he is only restating an obvious possi- 
bility that he has reiterated for many years— 
the quantitative evidence that psychotherapy 
helps patients is insufficient. So, he reasons, 
we may have wasted our time, since what hap- 
pens to those who received psychotherapy 
may turn out to be what happens to those 
who did not receive psychotherapy. 

Tn our review we have, in fact, intentionally 
culled those factors shown to be related to 
outcome of treated patients only. We explic- 
itly and purposely did not compare the factors 
in treated versus nontreated patients. We 
stressed the possibility that some, or even all, 
of the factors we found might also be true for 
untreated patients—i.e., that some of the 
factors in treated patients are nonspecific, 
Some examples from our review of patient 
factors that may have such nonspecific com- 
ponents are “adequacy of personality func- 
tioning” and “social achievements.” People 
who are well endowed with these qualities 
probably can manage more successfully to get 
the help they need from psychotherapy or 
from other change-facilitating experiences. We 
maintain, however, the value of having re- 
viewed the factors in treated patients as an 


! Requests for reprints should be sent to Lester 
Luborsky, University of Pennsylvania, School of 
Medicine, University Hospital, 207 Piersol Building, 
3400 Spruce Street, Philadelphia, Pennsylvania 19104. 
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senck's attempt to show that the results of the 
", Chandler, Auerbach, Cohen, and Bachrach “may be 

disagreements 
sysenck’s reliance upon “spontaneous remission” A 
controlled psychotherapy studies, and of the evidence that not only patient 
factors but also therapist and treatment factors have an impact on the outcome. 


are 


out, particularly with 
and his neglect of 


pointed 
rates, 


evidence 
atients 
of our 
ially 


important first step, because there 15 
that psychotherapy benefits some p 
more than others and because some : 
predictive factors will be shown to be pat 
specific to psychotherapy. t be 

This leads to the basic disagreemen the 
tween Eysenck and myself—we er. the 
evidence differently. Eysenck looks & mus 
research and decides it is weak, and it ficia! 
imply that psychotherapy is not beni ; 
I look at the same research, but pet. e. 
implies that psychotherapy does help peo 
In Eysenck's view, the main evidence d 
ferred to in his preceding note) 15 td 
from studies reporting rates of improve sion 
for untreated groups (“spontaneous iene 
rates”), which then are used to compare Y h 
the rates from treated groups from 0 
studies, In my view, this evidence ma n 
leading Eysenck to draw an erroneous CÓ zari 
sion. The studies are inadequate as A d 
son groups, since there is no basis for en 
groups. For all anyone knows, the e 
ment groups contain more patients with nd 
“adequacy of personality functioning nent; 
other favorable qualities for improve! s of 
with or without treatment. Different pee 
people, by self-selection or referral, mi jng 
coming for psychotherapy versus rem who 
untreated. It is well known that patient "o 
are given different forms of fest E 
markedly different initially—for eran ie 
tients given psychoanalysis at the ee 2 
Foundation, and undoubtedly gus thei! 
well, are significantly higher initially ' ive? 
health-sickness ratings than patien f perio’ 
other forms of psychotherapy or a Pabor 
of counseling and then discharged b^ E of 
1962.) Obviously, the improvemen 
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t . 
A Brus might differ because their initial 
25, oarkedly different, An even more 
(1971 m case has been made by Bergin 
are = 6) that untreated groups, which 
may not ae used to establish base lines, 
€ noted ima T be controls at all. It should 
Utilizing fs that even within the confines of 
ere ih e spontaneous remission studies, 
E un divergence in his use of those 
prehet iy (Bergin, 1971, p. 241) after a 
edian isüsiwe analysis, concluded that the 
to be Pesci remission rate" appears 
trasts iL I in 30%, which sharply con- 
oe Sine s estimate. 
te more si oes not refer to those studies that 
neous E PN controlled than his spon- 
een made nission groups. Some progress has 
9 decad in this area of research in the last 
idies t Since more of these controlled 
my < now available than at the time 
ee ar reply _(Luborsky, 1954) to 
uP (1952) review. Among these are: 
Nag, Crank, Gliedman, Imber, Stone, and 
Dareq (989). Improvement rates were com- 
Cea es matched groups of patients: 
anq one iat psychotherapy, group therapy, 
i idus hour every 2 weeks. The group 
Once. intensive treatment did better (i.e. 
i m psychotherapy). 
Sideray he and Beck (1960) went to con- 
thera =e lengths to try to match each psycho- 
ro] oY treated patient with a nonclinic con- 
Contro) They found that both therapy and 
Mep, | &roups showed significant improve- 
nifiean however, the therapy group had sig- 
factors. Y greater improvement on two crucial 
S 5 
thera Morton (1955) compared brief psycho- 
Sty ld for severe personal problems of 40 
Matcha with a matched control group. The 
Patients was shown to be very effective. The 
oF the S were reevaluated and retested: 93 0b 
tro] treated subjects and 4776 of the con- 
3 An some improvement. 
tro kd. uckle and Boy (1961) did a con- 
havior study of 36 students with major be- 
thera Problems treated by client-centered 
thy ten The students had been divided into 
X Sh c dps, carefully matched. The group 
le, 08 therapy was significantly helped in 


ms ç 
w S ; 
f better attitude toward themselves 
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(self-ideal correlations). Teachers’ ratings of 
behavior improved significantly for the 
ireated, but not for the controls. 

5. Shelley and Johnson (1961) reported on 
the beneficial effects of a 6-month counseling 
program in a camp for youthful offenders. 
The counseled group showed significantly 
greater decrease in antisocial themes and there 
was a direct relation between success in 
parole and reduction in antisocial themes (on 
the Thematic Apperception Test). 

The above are brief samples of better con- 
trolled studies than those cited by Eysenck. 
Those, as well as other such adequate studies, 
are listed by Meltzoff and Kornreich (1970), 
who also list some controlled studies with null 
and negative results. They concluded, how- 
ever, that 


controlled research has been notably successful in 
demonstrating significantly more behavioral changes 
in treated patients than in untreated controls. In 
general, the better the quality of the research, the 
more positive the results obtained [p. 177]. 

Finally, a correction that must further limit 
the scope of Eysenck's criticism: our review 
is not confined to factors in the patient, but 
includes factors in the therapist and in the 
treatment, Obviously, influences on the out- 
come deriving from therapist and treatment 
are less subject to the “spontaneous remis- 
sion” argument than are the patient factors. 
Our review lists several studies demonstrating 
that some types of therapists, for example, 
those with more empathy, produce better 
outcomes with their patients. It is hardly to 
be expected that these empathic therapists 
happen to be blessed with more patients who 
remit spontaneously! Of the 10 studies we 
reviewed 8 show that certain basic similarities 
(e.g., in values and attitudes) between patient 
and therapist provide a significant advantage 
for the outcome of psychotherapy. Could such 
patient-therapist pairs also be lucky in their 
spontaneous remission rate? 

So, for the following reasons, the results of 
Luborsky et al. 1971 will not be made “nuga- 
tory”: (a) As an impetus to more focused 
research, it is important to systematically ex- 
amine the large literature on the factors in- 
fluencing the outcome of psychotherapy, even 
if some of these will eventually be found to 
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be nonspecific to psychotherapy. (5) The factors determining improvement in e aii 
“evidence” that Eysenck uses to conclude American Journal of Psychiatry, 1959. a 

E s : 968. f 
that psychotherapy is of no special value I5 Lenorsky, L. A note on Eysenck's article, Es 
derived from poorly controlled base line effects of psychotherapy: an evaluation. Bri 
studies and is unsuited to the use he makes Journal of Psychology, 1954, 45, Lp health: 
of them. He does not list the better controlled — Lusorsxy, L. Clinicians’ jude BE, 
research, which suggests definite benefits from A proposed scale. Archives of Gen 3 


S 1962, 7, 407-417. 7 
psychotherapy. (c) Eysenck’s critique of the — [vsorsky, L, Cianpter, M., AUERBACH, A. Hi 


" 


n ing 
results of our review could at best (or at Cones, J, & Bacnracu, H. Factors innu 
worst) only apply to factors in the patient, the outcome of psychotherapy: A nm 1971, 15 
not to those related to the therapist and titative research. Psychological Bulle! 

145-185. u psyehO= 
treatment. Metzorr, J., & Korwrrtcn, M. Research in P 


therapy. New York: Atherton Press, 1970. 
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Laboratory for the Study of the Symbolic Processes, 


A great deal of attention recently has been foc 
of children between the ages of 1 and 4 years. The present pa] 


acquisition of language after 4 years of age wit. 
arlier dramatic initiation of language behavior. At 


language were found in the 
hat phonological, syntactic, 


changes that occur after the € 
all levels significant advances in 
was interpreted as indicating t 
analysis are intimately interrelated and 
correlated with developmental periods of 


| 


It hg 
cn become a commonplace in recent 
nts ME to the impressive accomplish- 
the chil "pu in the developing language 
EN si. etween the ages of 18 months, 
O-word utterances begin to be heard, 
ced s years of age, when the child has 
npley st ke mastering the. exceedingly 
obin P o of his native language 
Plvations a, p. 1].? While the accumulated 
Dresch S of the language development of 
awe 6l child do leave one with a sense 
Faita ee when viewed within the 
ved framework of recent linguistic 
30 holingsstie theory (eg McNeill, 
core to the present authors that 
Sh M. is upon what goes on between the 
live i months and 4} years has led to the 
ve neglect of development m language 
Ro 5 onward. 
ot minimizing the important 
I dae of the language accomplishments 
Íderabi! this article attempts to show that 
“Table additional development occurs 


— 


L 
thg ear 


h lier draft of this paper was presented at the 
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i DEM Conference on Applied 
» January 30, 1971. Support was provided 
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Pennsylvania State Universily 


used upon the language development 
per examines the 


han eye to important developmental 


literature. The evidence 
and semantic levels of 


that language advances appear to be 


cognitive advance. 


5 to adolescence. A review of the 
indicates that the 5-year-old is 
equivalent of an adult 
lity with the language. 
Scattered through the literature is evidence 
that at the phonological, syntactic, and the 
semantic levels a good deal more facility needs 
to be acquired before the adult level is reached. 


from age 
literature 
far from having the 
native speaker's faci 


PHONOLOGICAL DEVELOPMENT 


the most neglected aspect of 


Perhaps 
at of phonological 


language acquisition is th 
development. The relative lack of research 
is surprising in light of the advanced state of 
phonological theory in general (e.g., Chomsky 
& Halle, 1968; Halle & Keyser, 1971) and the 
recently translated developmental theory of 
phonology advanced by Jacobson (1968). 

Our review of the literature provides us with 
little more than anecdotal evidence about the 
receptive or comprehension aspects of the 
phonological capacities of the child. Most 
of the research discussed will allow us to make 
atements only about the productive capa- 
cities of the child. This is an unfortunate 
state of affairs considering the valuable 
insights provided by studies of comprehension 
at the level of syntax. While the problems 
associated with the study of comprehension 


at the phonological level may be different 


st 


|; Mmo » Š 
Dives d / Psychology Building, Pennsylvania State than those at the syntactic level, it seems use- 

Y, University Park, Pennsylvania 16802. jul to examine phonological development 
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through experiments that use methodology 
along the lines of the Fraser, Bellugi, and 
Brown (1963) study, for example, to add to 
what we know about the productive capacities. 

Beginning with the comprehensive study 
of Templin (1957), we have strong evidence 
that the articulatory skills of the child at his 
fifth birthday are far from complete. Although 
there are other studies that preceded Templin's 
(e.g., Poole, 1934; Wellman, Case, Mengert 
and Bradbury, 1931), hers is based upon a 
carefully selected sample, a set of 176 sounds 
tested in initial, medial, and final positions, 
and the broad age range from 3 to 8 years. 
The sounds were elicited by pictures, written 
words, or repetition of the experimenter's oral 
example.’ In general, the results show a marked 
increase in performance from age 3 to 4, a 
plateau from age 4 to 5, and then significant 
increases in performance from age 5 to 7. 
At age 8 the child’s articulation is essentially 
the same as that of the adult. Phonemes in 
the initial position are articulated correctly 
prior to those in the medial position, and the 
latter tend to precede correct articulation 
in the final position. Most of the errors at age 5 
and beyond occurred on double and triple 
consonant blends. Only 14 sounds or sound 
combinations tested in initial position were 
failed by 25% or more of the children at this 
age, but some 50 other sounds or sound com- 
binations in medial and final positions were 
failed by 25% or more of the sample. 

It seems from Templin’s data that while 
most individual phonemes in English are 
correctly articulated in most positions in 
words by age 5, there is considerably more 
difficulty in combining a series of consonants 
in clusters. Such consonant clusters are 
undoubtedly less frequent in the language, 
thus affording the child less opportunity to 
acquire the rules involved in their production. 
In addition, the phonological rules for pro- 


? [tis of interest to note that no significant differences 
were obtained in the child's responses when the experi- 
menter correctly articulated the sound in a word and 
the child repeated it as compared to spontaneous artic- 
ulation of the same sounds. This fact is, of Course, 
reminiscent of Ervin's (1964) report on syntactic imita- 
tion and suggests that additional study of this pheno- 
menon, perhaps along the lines of Slobin's analysis of 
imitation (Slobin, 1968; Slobin & Welch, in press), may 
be fruitful. 
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duction of such strings of consonants in English 
are surely more complex than those involving 
consonant-vowel clusters. It also appears from 
these data that the consonant features Col” 
tinuant and +strident tend to be late m 
coming into the phonological repertoires 9 
these children. A 

Recently, Menyuk (1968) reported EE 
analysis of the role of distinctive ca m 
children's acquisition of phonology. Her a 
are based upon the consonant substitute y 
produced by children while spontaneotU 
generating sentences. She reported on dren 
percentage of usage of six features for chil 
from ages 2 years, 6 months, to 5 years- ear 
features nasality, gravity, and voicing apr 
to be correctly used nearly 100% of the E F 
by 43 years; the diffuseness feature comes iy 
bit later; and the features of continu? mi 
in combination with stridency are pot 
pletely mastered until after the sixth birt 
Additional data collected from J 
children in a narrower age range sug 
same rank ordering of the correct U 
these features. 

A study by Snow (1964) analyzed the 
substitutions that 438 Grade 1 children 
6 to 8 years, made on an articulatio! 
While the mean number of errors fo 
child was small, the large sample and 1 
of sound tests produced a substantial 
errors upon which to base generaliza:io! 
major findings indicate that unvoiced 
are replaced by other unvoiced plosiv 
unvoiced fricatives are replaced by W 
fricatives. Similarly, voiced plosive: 
fricatives are replaced by other voiced 
and fricatives. Semivowels are repla 
other semivowels. If a change in voicing 
it is nearly always an unvoiced phonen 
stituted for a voiced phoneme and seld 
reverse. The most frequent errors, 1 | 
/0/ and /v/, /0/ for /s/, /k/ for MP / 
/n/ for /m/, are the errors most pin and 
made in adult perceptual confusion? fac 
in substitutions made at all ages i 
that these substitutions reflect sounds € tere 
on but one distinctive feature is of a i 
but of greater interest would be rae e 
tion ‘of why particular single m ai so 
confused and not other single feature? ' 
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s 
Ee confusions occur with some 
The Jed not with others. J 
puro difficulties that children 
a) Eu En age 5 to 8 seem to center on 
position of , dus occur in the medial or final 
involve Es pe (b) consonant sounds that 
Stridency ji catures of continuancy and 
Sequence ys © sounds that involve a 
case of “ith c uster of consonants as in the 
Was dificult (twelfth), which Templin found 
(1971) h t even for 8-year-olds. As Menyuk 
ti E osos, these production difficul- 
"volveq | ME from the fact that the sounds 
the child ack clear acoustic differences that 
can distinguish. If the child fails to 


discrimi 
; "minate E Silas 
in ate the acoustic cues, he will fail, 


|. Um Vs 
ati » to articulate them. On the other hand, 


© car Sa a 
e Bos. make the acoustic discriminations, 
dip. 9 Uction errors may be attributable to 


;oMUlties wi $ 
cs with articulatory gestures 


Mvolveq the 


While 
ile j 
Tent “i would be helpful to have some 
Woyo wt! data to resolve this question, it 


€ Seem fr S H 
at m from what little evidence we have 


A the qi Y s : 
Sst difficulty resides in the articulatory 


Ures 
Woy dd. ànd not the acoustic cues. First, it 
cem from casual evidence that speech 
bro ie eption is more advanced than 
Dto, is" and certainly begins long before 
& yton (e.g, Eimas, Siqueland, Jusczyk, 


> Vigor 
ugs tito, 1971). Second, the fact that 


suds ; 


3 cult, the initial position cause little 
th final? While the same sounds in medial 
à xu may lead to errors, suggests 
le ceding culatory factors associated with 
ju ica] Lir d contexts may be prob- 
bhu Produci he child may have no difficulty 
fs t When ng a sound from a resting position, 
pat th that same sound must be produced 
al ing à Position of the articulators after 
r Meer sound in the sequence com- 
ult, m the child finds the task more 
Wee is a E in correct articulation by adults 
Or i od deal more variability in articu- 
ier medial and final positions 
p aein (MacNeilage, 1970). 
ton 5 that $ has difficulty with consonant 
by "blica tea cem to involve a rapid series of 
Tou, bogus iy gestures unrelieved 
e th, s "i of an easier vowel sound. 
A “se that do occur seem to be 

| articulation. Plosives are 
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replaced by other plosives, fricatives by other 
fricatives, and so on. Children make errors 
that seem to result from imprecise articulation 
rather than incorrect articulation. Finally, 
the errors that are made after age 5 seem to be 
made on sounds such as fricatives and liquids 
in which partial closure in the middle of the 
vocal tract is required. The bilabial sounds 
formed with the front of the vocal tract come 
in early, the sounds made at the back of the 
vocal tract come in somewhat later, but when 
rather precise control of the tongue shape and 
position in the region from the dental ridge 
to the front third of the hard palate is re- 
quired, production errors persist to relatively 
older ages. Thus, the child can identify easily, 
with respect to his own motor movements, the 
end points of the vocal tract, and he can 
make more easily the grosser muscular move- 
ments associated with articulating sounds 
at each end of the vocal tract. However, 
when partial closure of the vocal tract is 
required with constriction in various parts 
of the central region, more errors are made. 
Thus, the target that the articulators must hit 
seems to be smaller for fricatives and liquids, 
varies with context in the case of a broader 
range of sounds, and requires greater muscular 
control in the case of consonant blends. 

A somewhat different approach to the under- 
standing of phonological development was 
begun by Berko (1958)! and expanded by 
Anisfeld and his colleagues. Berko was inter- 
ested primarily in the acquisition of the 
morphological rules associated with the forma- 
tion of plurals, possessives, and third-person 


singular of the verb, and with the inflections 


for the past tense of regular verbs. Since all 


of the sounds used in producing these inflec- 
tions were within the articulatory abilities 
of the children, the question of concern was 
whether the children had acquired the phono- 
logical rules that determine the particular 
inflectional ending for each phonological 
context, that is, the three allomorphs for 
past tense and the three allomorphs for 


pluralization. 


Berko's procedure involved presenting the 


i The methodological weaknesses of this pioneering 
research have been pointed out by Natalicio and 
Natalicio (1969) and should be consulted by those 
interested in extensions of this work. 
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child with pictures that were referred to with 
nonsense or real English names and then 
eliciting from the child the appropriate names 
with an inflection. A comparison of the 4- 
and 5-year-old group with the 6- and 7-year- 
old group of children indicates that of 28 items 
used in her test, there were 12 items on which 
significantly more adultlike performance was 
evidenced in the productions of the older 
children. Pluralization of the nonsense words 
was generally 70% correct or better for all 
ages when the /s/ and /z/ allomorphs were 
required but less than 40% correct when the 
/oz/ alomorph was correct, despite the fact 
that 99% of the older children correctly 
inflected glass for the plural form. Similarly, 
when the /oz/ inflection was required in 
forming the third-person singular of a verb 
or the possessive form of a noun, performance 
was poor. In the case of past-tense inflection, 
performance ranged approximately from 50% 
to 85% correct when the /1/ or /d/ inflection 
was called for, but was less than 35% correct 
at all ages when the /ad/ inflection was correct 
for the nonsense words, although the verb melt 
was correctly inflected by better than 70% 
of all children. 

It would appear that in both the case of 

the pluralization rules and the past-tense 
inflection rules, the child at this age has col- 
lapsed the three rules involved into two rules, 
at least insofar as the productive extension of 
the rules is concerned. The child is able to 
extend the /s/ snd /z/ plural allomorphs 
and the /// and /d/ past-tense allomorphs 
to new forms, but he fails to use the /a2/ 
and /ad/ allomorphs. Another interpretation 
is that the child has three rules in each case, 
but, for nouns ending in a sibilant or verbs 
ending in /t/ or /d/, pluralization and past 
tense, respectively, are formed by a zero 
allomorph. Alternatively, Berko favored the 
argument that there is only one rule in each 
case, a rule that /s/ added to a noun makes 
that word plural and a rule that /d/ added 
to a verb makes it past tense, and under 
certain conditions the /z/ becomes /s/ and 
the /d/ becomes a /t/ automatically by a 
more general phonological rule. Anisfeld’s re- 
search reported below provides some additional 
data relative to these alternatives. 
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V 
One other point with respect to pes 
study pertains to the fact that the plural 3 
some nouns, for example, /eaf, and the pas 
tense of some verbs, for example, gling, TH 
treated as irregular forms by a significan 
number of adults who offered the plural fo 
heaves (42%) and the past form glung or gan 
(15%), which the children seldom produce n 
'This finding suggests that children WU 
some irregular forms by rote and later acqu F 
an alternative rule that is based upon ai A 
irregular words in the language and may ilar 
extended to new words that have à sma 
overall phonological form to the MA. 
words already known. The fact that the / 2 
plural for glass was used correctly by new 
of the older children but not generalized i 4 
words suggests that rote learning may itio: 
general initial strategy in language ac only 
at least for this aspect of language, anc ctor 
when the memory load or some other fa 
makes rote learning unmanageable doi: 
use of more general rules come into P 
Even when the rules are acquired, Ber id 
data on the relatively better performance 1 ns 
the /az/ allomorph, both for possessive M 
and for the third-person singular verbs he 
tive to the plural form, may imply that fe 
rules are sensitive to other factors, such d 
syntactic context, before they are apP 
only on phonological bases. di 
In discussing some aspects of her Ce 


5 + gener 
Berko suggested that children may genei ni 


ay. 
U 


——————— "M 


similarity, that is, : 
similarity and not sound similarity. „pjs 
point has been cleverly investigated bY pave 
feld in a series of three studies then Lol 
examined some aspects of the develop? 
phonological rules in young children. , ade 

In the first of this series, Anisfeld and” ect 
(1967) revealed a number of interesting ale 
of the development of the pluralization iar 
An initial experiment with 6-year-ol tbi af 
not only established that children of E ei 
have difficulty with the pluralization j 
which /iz/5 is used but that they a^ id] 


a = 
= = 
n Ul 


a 
* 
ES 


d 

:4/ an f: j 
* Anisfeld and his collaborators use the IW a j f 
phonetic symbols where Berko uses the Fierent 
Presumably this difference reflects dialec | 


the subjects used in the experiments: 
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bot 
iu due COHERDE of plurality and the 
i: probiers involved with words 
bm. These mds that require the /iz/ plural 
45 Well as Ve Lais of the child's conceptual 
Y the fact oe E processes are revealed 
Bets in one the children tended to use 
E. of d responses when they were 
Usually wh the correct pluralization rule, 
children eie fizi was required. Thus, the 
ura ante as if they knew that their 
oncept n might not convey the semantic 
Word be and therefore they preceded the 
Y the appropriate number to achieve 
M effect, 
lo End Study indicated that children seem 
A Es that the plural form of a 
*Dpended x singular form with something 
Age have. t would seem that children of this 
he, t 3 the concepts of one and more than 
Not lp Ability to recognize when they do 
nd P how to correctly pluralize a word, 
‘ome en ree that pluralization demands 
to Make of phonological addition to the word 
Ow sya raps they may not 
Finally hat addition should be. 
Min A the authors attempted to deter- 
“Macitie 1 the recognitory and productive 
bec ES Of the child at 6 years of age for the 


—— MM M— ERR - 
 ——— Á»——— — P —X 
E = = 3 = 
oF B = Sz 
Li E BSEZCBSS 
an 
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al 
Oy ae ein pluralization rules. The results 
Ate m the difficulty that children at this 
Mec € with the productive use of the /is/ 
Wig On and the relative lack of difficulty 
ror ne /s/ and /z/ inflections. The mean 
pon M for the /iz/ forms was somewhat 
j s an 50%, while it was less than 2506 
Ask, other two forms. In the recognition 
hy as Owever, the error rate was high for the 
N e EN as the /iz/ form, although the over- 
Podugij, rate was less for recognition than 
(tosg) "ay by Anisfeld, Barlow, 
| te a delves specifically into th 
trae zation of phonological rules in rel 
) 
! 


and Frail 
e child's 
ation 


W s of inctive features of the sounds. Four 
Er subjects, 6, 7, 8, and 19 years of age, 
Consonant-vowel-consonant tri- 
or /n/ were pre- 
alt e ea as a singular name, and they 

€, «d to choose which of a pair of plural 


Nays Natives 
I ves Ves they preferred. The plural alter- 
" 


Bran, Sed, 
s 

endi : ; 
ed ( ding in Zll, rf, 


S wer ; 
ere formed by adding to the singular 
© of the followi is: /p/, /b/ 

e following sounds: Zbl /9/, 
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/m/, / ff, fof, 1k, fal, Itf, fd, [nis and 
/ch/. 

All of the singular forms called for the /z/ 
ending so that the results were tabulated in 
terms of the distinctive features with the 
same sign that the chosen consonants had in 
common with the correct /z/ plural form. 
Obviously a random distribution of choices 
would be expected if the generalization. of 
phonological rules played no part in affecting 
the choice of responses. It was found that 
-Fcontinuant (/f/ and /s/) and -+strident 
(/f/, /2/, and /ch/) sounds were preferred 
significantly by the first- and second-grade 
subjects and the adults, although not by the 
6-year-old kindergarten children. Further, 
it was found that the older groups tended to 
select the artificial plural marker with the 
fewest feature differences compared to the 
regular one. The authors argued that the 
ures of +-continuant and -Fstrident are 
atures -+diffuse, 


feat 
more important than the fe 
—grave, -+-voice, and —nasal, which also 
characterize /z/ because it is the two features 
-Lcontinuant and +strident that distinguish 
the plural marker /s/ from more other con- 
sonants than any of the other fe 
additional fact that voicing was not a 
portant distinguishing feature was inter- 
preted to indicate that pluralization rules 
are not formulated in terms of the voiced /z/ 
and voiceless /s/. Rather, a more general 
rule, which states that an inflectional suffix 
has the same sign on voicing as the preceding 
sound, pertains to all suffixes and therefore 
is not an important feature distinction in a 
particular instance such as pluralization. The 
fact that the kindergarteners did not show the 
same systematicity as the older subjects may 
be attributed to the lack of development of 
the phonological rules involved or, as the 
authors suggested, to the iniluence of a rule 
irrelevant to phonology that led them to 
select the second of the two alternatives 
presented, 

A study by Ani 


atures. The 
n im- 


sfeld and Gordon (1968) 
more thoroughly examined the problem of 
inflectional rules. In this case, a larger number 
of consonantal endings were used, The subjects 
were first- and fourth-grade children and 
lults. In addition, the inflection of synthetic 


ad 
tense was investigated with 


verbs for past 
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fifth-grade children. Otherwise, essentially 
the same procedures were used as in the 
earlier study. The use of the past-tense test 
was added for two reasons: First, to demon- 
strate that the findings of this and the previous 
study were not due merely to particular sound 
preferences regardless of the task; and, 
second, to show that the voicing feature is a 
part of a more general voicing-assimilation 
rule applicable to inflections in general rather 
than pluralization in particular. 

The results showed that adults restricted 
their choices when possible to sounds that were 
+strident (/ch/ and /j/), -+continuant (/th/) 
or both (/f/, /v/, and /sh/). The first- and 
fourth-grade children showed preferences only 
for /sh/, /ch/, and /j/, which make up the 
subclass of sounds that along with /s/ and 
/2/ are the functionally significant sounds in 
English pluralization in that they all take the 
/iz/ form for pluralization when they occur 
at the end of a noun. The children's rules thus 
seem more restrictive than those of the adults. 
Although they showed some tendency to 
prefer the /f/, /v/, and the /th/, found ac- 
ceptable by the adults, their preferences for 
all sounds were less strong than those of the 
adults. Further evidence that the children's 
phonological rules are not as well developed 
nor as complete as those of the adults was 

reflected by the fact that the adults favored 

/m/ and /n/ endings often used in irregular 

forms of pluralization in English, while the 
children showed no such preferences, a finding 
that seems to corroborate Berko's results with 
heaf and gling. 

, In the case of the past-tense choices, the 
fifth-grade children showed significant prefer- 
ences for /ch/ and /j/. The authors attributed 
this result to the fact that there are no other 
sounds relevant to past tense as there are 
in the case of pluralization. They argued that 
the /ch/ and /j/ sounds contain within them 
the regular past-tense markers /// and /4/; 
that is, in the articulation of /ch/ and /j/, 
the /l/ and ,d/ sounds are part of the more 
complex /ch/ and /j/, respectively. In addi- 
tion, the children showed a significant rejec- 
tion of the /s/ and /z/ sounds that are relevant 
to the pluralization inflection and thus in 
grammatical opposition to the 


past-tense 
inflection, 
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In contrast to the efforts of Anisfeld to . 
determine the phonological rules for appending 
a sound, in the form of an inflection, to i. 
already complete word, Bruce (1968) 3 
tempted to examine the child's ability a 
analyze the component sounds compri 
word unit. His approach was to present a k^. 
of words to 5-73-year-old children (eon ‘a 
9 years mental age) and to ask them to cr 
one sound from the word and pronounce the 
word with the sound deleted. All ol ds. 
deletions resulted in other real English sid 
Both the sound and position of the E o 
were included in the instructions for Eu 
word. The strategies employed in the haps 
by the children at various ages are pos ip: 
most revealing of the phonological deve 
ment indicated by this task. Up n vii to 
mental age 6, the children were not i pro 
separate sound from word. They cou they’ 
duce isolated sounds and words, bU' ji 
were unable to take from a word one d 
component sounds, regardless of whether E 
sound was at the beginning, middle, O ego? 
of the word. At mental age 6, the chi or 
to be able to take a part of the word ane y 
a new word, but the relation of the WO (ge 
formed and the satisfactory solution ° pold 
task was often remote. While the oti 
child has begun to get the idea of sounds V yer 
words, it appears that word units merely jas! 
being substituted for word units. The pa 
stage prior to correct performance woe E jo" 
acterized by elision, but errors of over i and 
or incorrect deletion were prominent m 
deletion from the middle of a wor — — 
particularly likely to lead to error. — guid 

These data, along with those from s po" 
by Bryant and Anisfeld (1969) whic? d 
that children have difficulty pars"? ye 


E sub? o 
singular form from a plural form, "y t 


divided units, and as he acquires more P M 
he parses the larger units into part i à 
in the age range from 5 to 8 years, E 
appear that the word, or syllable, 1$ t 1a 
unit with which the child deals. late an 
the analytic abilities required to e yon 
manipulate phonemic units lee pu da 

Savin and Bever (1970) presentet S | 


M =— Soe = Mod 
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a m that. adults analyze the syllable 
that ph to the phonemic unit. They argued 
phonemes are abstract entities that are 
Perceived only by an analysis of previously 
Perceived syllables. I x p 
young child ables. It may be the case that 
E. 1 ien learning inflection rules are 
concepts Bi words that express semantic 
Convert Sic ud than new phonemes that 
nly at M een words to their plural form. 
generalize ater age, sometime after the child 
orms d the /id/ and /iz/ inflectional 
nalysis eA the children make the latter 
Complex wae child may have developed a 
time he ^ qe of phonological rules by the 
abstracted om 7 years old, but he still has not 
ts and the phoneme from that system of 
Which it E the complex relationships 
ory n as to acoustic stimuli and to articu- 
Novements. 

Boer bit of data that may relate to the 
(1966). ont is provided by Warren and Warren 
lo coll "Their results indicate that compared 
thildren “pe subjects, 5- and 6-year-old 
tions n do not hear as many verbal transi- 
Yerba] iios many different verbal forms in a 
d te transformation task. When children 
ln Claud transformations, they tend to 

Dee c sound changes at once, and 
Stadual es additional sounds, rather than 
Istic or Single sound changes more character- 
10 Oi older subjects. Children from 8 to 

Ore E of age tend to respond in a manner 

"Similar to the adults. 
the, “Ten and Warren (1966) interpreted 
results to indicate that the younger 
terme organize the repeating stimulus in 
Dor st individual phonemes because they 
glish Sound sequences not permitted in 
be 555. Just the opposite interpretation might 
On), dicated since the adults tend to change 
fon, Ble phonemes when they report trans- 
bu, Sons while the children report fewer 
arger transformations. Children cannot 
tra © Up the word unit. When they do report 
hy se, nations, the form of the word changes 
See Veral phonemes. These results do not 
Worgg Ontradictory to the hypothesis that 
for ‘a Or syllables are the perceptual units 
tied E children—as Savin and Bever have 
m Cont that they are for adults—and that, 

rast to the adult, the child prior to 

Years of age has not yet developed the 


i 
hilap 


415 


conceptual ability to abstract the phonemes 
from the word unit. 

In summary, it seems that there are ample 
data here to allow us to agree fully with 
Chomsky’s comment that “It is by no means 
obvious that a child of six has mastered his 
phonological system in full—he may not yet 
have been presented with all of the evidence 
that determines the general structure of the 
English sound pattern [Chomsky, 1964, p. 7 ]." 
It seems equally clear that the area of phono- 
logical development deserves a good deal more 
attention both before and after age 5 than it 
has received from researchers to date. In 
particular, the examination of the perceptual 
as well as the productive aspects of the system 
requires further research effort. Perhaps an 
expansion and elaboration of the sound- 
discrimination task, reported only briefly by 
Templin (1957), would be a valuable place to 
start. In addition, the relationship between 
acoustic characteristics of sounds and the 
production difficulties of the child might be 
revealing in light of Liberman's (1966, p. 193) 
comments indicating that /s/, /sh/, /l/, and 
/r/ are some of the most stable acoustic 
phonemes, but they tend to cause articulatory 
problems for the child. Finally, little or no 
research has been done on the prosodic aspects 
of the phonology of children this age. 


SYNTACTIC DEVELOPMENT 

Turning now to syntax, we find considerably 
more research available and a large number of 
studies conceived within the general trans- 
formational-generative framework. The results 
of these studies have frequently been inter- 
preted to support the contention that “All 
the basic structures used by adults to generate 
their sentences can be found in the grammar 
of nursery school children [Menyuk, 1963, p. 
419]." The interpretation . turns, of course, 
upon what is meant by the phrase “basic 
structures." Without trying to quibble about 
what is or is not a basic structure, some data 
rtant syntactic advances 


suggest that impo 
he child has passed his 


occur long after t 
fifth birthday. 
The first set of studies that is examined here 


attempted to evaluate syntactic development 
by the procedure of collecting a corpus of 
language from children of various ages, fol- 
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lowed by an analysis of that corpus in terms 
of a set of grammatical rules that could be used 
to describe it. The rules that describe the 
corpus are, in turn, compared to the rules 
presumed to account for adult language, and 
evaluations of development are made. The 
methodological and interpretative difficulties 
with such an approach are, of course, serious, 
although they are not discussed here. 

The studies of Menyuk (1963, 1964, 1968), 

Loban (1963, 1966), and O'Donnell, Griffin, 
and Norris (1967) are particularly extensive 
examples of this type of approach. Menyuk 
examined the language of children from 2 to 7 
years of age. Approximately 80 to 120 sen- 
tences were collected from each child, although 
no indication was given of how the sentences 
were selected from the running speech of the 
child. On the basis of grammars written to 
describe the sentences of the children, Menyuk 
concluded that nursery-school children have 
completed the phrase structure and morpho- 
logical levels of grammar. Her analyses 
focused upon transformation rules in which 
some developmental trends were observed. 
Menyuk suggested that nearly all transfor- 
mations used in adult language are present 
in some of the nursery-school-aged children, 
but even the first graders, as well as the kinder- 
garten children, in the age range of 5 to 7 
years failed to exhibit full development of the 
auxiliary have, participial complement, itera- 
tion, nominalization, pronominalization, and 
conjunctions with if and so. In addition, there 
Were some 17 types of restricted transforma- 
tions used only by children and not apparent 
in the language of adults. For example, noun 
phrase redundancy, as in “She took it away 
the hat,” actually increased significantly in 
frequency from nursery school to Grade 1. 
Finally, there were some structures used by 
adults that never appeared in the children’s 
language at any age level although these were 
not specified. Little can be said about whether 
the latter failed to appear because of lack of 
opportunity or lack of the competence to 
produce such structures. 

Loban (1963, 1966) conducted a longitudinal 
study of language development over a 10-year 
period for a group of 220 children carefully 
selected in terms of socioeconomic level and a 
number of other variables, The study began 
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when the children were in kindergarten and 
continued through ninth grade. Each. subject 
was individually interviewed annually, and 
his spoken responses recorded. The results 
indicate that as children get older their E 
performance improves, as indicated by 2 
creases in incomplete syntactic structa 
increases in the variety of structural pale . 
used, and greater variation in the structure 
within sentences in terms of vocabulary, 
positions of phrases (such as adverbial mo 
fers), nominalizations, and so on. 961) 
In a similar study, O'Donnell et al. a A 
collected samples of oral and written langue 
from 5- to 14-year-old children. The analy 
of the data were similar to those of Lo 
but based upon terminal syntactic “jet 
(T units) used by Hunt (1965) in an ea " 
study of children's written language. he. 
or complex sentences were defined as T s the 
but a compound sentence was analyzed i 
smaller T units of which it was composet from! 
The length of the T units increased " 
about 7 words for kindergarteners tO wo 
10 for the seventh graders. Of more eu in 
however, is the evidence for two perio" y 
Which sudden changes in performance apl ade ; 
to occur, Between kindergarten and first E að 1 
and between fifth. grade and seventh 8 


5 
are developmental periods when lare 008 
creases in new grammatical construc tio? 
or sudden increases in the use of construc and 
previously evidenced at low frequencies ops 
high error rates on some kinds of construC" c. 
seem to occur. Mean number of sento pit 
embedding transformations within uani | 
increased significantly at both of these nine 
tion periods. Marked increases in no 
adverbial, and coordinate constructions al 
occurred at both of these develop" and 
points. Nominals containing adjective sed 
prepositional phrases particularly i of | 
from Grade 5 to 7. Finally, frequen ^ qc 
coordinate nominals and coordinate Pree 


di nomi $ s to fea 
increased significantly from Grade 3 ted the 


In addition, O'Donnell ct al. repo iia 
only 2.6% of the seventh graders’ U a fe 


(excluding garbles) could not be accoun igi 
by 1 of 11 common structural ren E 
(e.g., subject-verb-object, etc.), bait ie 
of the kindergarten children’s ae of | 
outside of these categories. MOS 
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E ed utterances, however, did not in- 
Verb E. EE Leap i errors, The subject- 
accounted P ject-verb-object structural forms 
grammatic: E: approximately 7196 of the 
ren and pecie of kindergarten chil- 
children’s ee 9076 of the seventh-grade 
accounted f, an Passive constructions 
of any F a ess than 1% of the sentences 
slight Dus ne grades, although there was a 
results are |o these forms with age. These 
it Beh the dd with those of Loban and 
isler an d D he data reported by Goldman- 
b of ad it hen (1970), who found that only 
8107. ber ult utterances were passive, while 
€clara ti: € of the simple, active, affirmative, 
ve form. 

D, U Mary, the Menyuk (1963, 1964), 
(1967) GK, 1966), and O'Donnell et al. 
of (c qm provides a general overview 
as. 4 language development in the child 
that the ears of age. The overall results suggest 
tion of ps is a general but gradual consolida- 
boc on structures from kindergarten 
Stforman grade but also abrupt shifts in 
fatten. an ir which occur between kinder- 
and Saas first grade and between the fifth 
“Don a grades. More research focused 
ese two periods may be of particular 


Crest į ; : : 
a E in revealing what is happening at 
tules ges. It may be that the child is acquiring 


ges a ee syntactic structures at these 
ther stp that these rules affect and disrupt 
dealt “a that the child previously has 
n inte is Ina competent manner, Language 1s 
St ila system in which a change in one 
Tes sin ge help but affect other struc- 
Rte, m the system. Examples of this 
Ported henomenon are seen in the data re- 
usi M by Chomsky (1969) and Kessel (1970) 
n a controlled experimental procedures 
Vestiga specific linguistic constructions were 
ated, 

Pri EY (1969) studied aspects of com- 
tors lon as a function of a number of 
tional Including sentence complexity, selec- 
Sty jo eStrictions, and subcategorization re- 
Menta ns, She was concerned with the develop- 
Sty ctu Control over deep structure-surface 
ite "5 relations when particular lexical 
Slat, ^9 not conform to rules that frequently 
She ae structure to deep structure. 

Used her attention upon the lexical 


i 
i 
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entries ask, tell, and promise; pronominaliza- 
tion; and the syntactic comprehension of 
sentences in which the surface structure subject 
is not the deep structure subject. Her subjects 
ranged in age from 5 to 10 years. A Piagetian 
interviewing method with structured tasks 
and specified initial questions was used with 
more open questioning to evaluate the child’s 
comprehension of the language-task relations. 
In the case of promise, the so-called minimal 
distance principle applicable to most verbs is 
violated. In sentences that conform to the 
minimal distance principle, the noun phrase 
that immediately precedes an infinitive com- 
plement verb is the subject of that verb. Thus, 
in “John wanted Bill to leave” it is Bill who 
does the leaving, but in “John promised Bill 
to leave” it is John who does the leaving. 
Chomsky’s results indicate that while even 
the youngest children in this age range seem 
to know the meaning of promise, although 
there is some doubt as to the adequacy of 
Chomsky’s check on this, they show systematic 
developmental trends suggesting that they 
do not correctly comprehend sentences in- 
volving both promise and the minimal distance 
principle until they are about 8 years old. 
The children appeared to pass through a stage 
in which they first applied the minimal distance 
principle to all cases across the board. Next, 
as children began to recognize exceptions 
to the rule, they made errors with sentences 
that followed the minimal distance principle 
as well as those that did not. In the third 
stage, the children finally straightened out the 
cases to which the minimal distance principle 
applied but continued to mix their responses 
to the exceptions so that sometimes they 
treated. promise appropriately and sometimes 
overgeneralized the principle. Only at the 
fourth stage was errorless performance 
achieved in all cases. While there was a good 
deal of variability with respect to the ages of 
the children who achieved each stage, the se- 
quence of achieving the stages was orderly and 
nontransitive. Similar results were found when 
ask and tell were used in another experimental 
task in which ask was used both as a command 
and a question. Tell consistently follows 
the minimal distance principle, while ask is 
inconsistent. and does not when used in the 
command or request form. Development of 
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the correct interpretation of ask in the com- 
mand form was correlated with the develop- 
ment of promise, and similar stages of con- 
fusion with żell were apparent. Comprehension 
of promise, which consistently violates the 
minimal distance principle, always preceded 
the comprehension of ask, which is incon- 
sistent with respect to this rule. 

Kessel (1970) also investigated the ask-tell 
relationships with a group of children ranging 
from kindergarten to fifth grade. His results 
were highly correlated with Chomsky’s (1969), 
The major difference was that Kessel’s sub- 
jects tended to achieve the various stages 
described by Chomsky at somewhat earlier 
ages. Like Chomsky, Kessel found that chil- 
dren passed through an invariant and non- 
transitive sequence in their acquisition of 
ask and tell. 

Chomsky's (1969) examination of the 
comprehension of sentences in which the 
surface structure subject is not the deep 
Structure subject made use of the child's 
response to the sentence "Is this doll easy 
to see or hard to see?" in the context of a 
blindfolded doll. Her results indicated that 
S-year-old children tend to interpret the 
Sentence to mean that the doll is hard to see, 
that is, that doll is the deep structure subject 
of the sentence rather than the object of the 
infinitive. By 9 years of age no child incor- 

rectly interpreted the question. 

Both Kessel (1970) and Cromer (1970) have 
challenged Chomsky’s (1969) methodology 
in this task. Kessel argued that the blindfold 
1S an unnecessarily distracting cue in the task 
and that poor performance may be attributed 
to the fact that the younger children did not 
recognize that the blindfold was irrelevant 
to the question. Further, Kessel noted that 
Chomsky did not test comprehension of 
superficially similar sentences in which the 
deep and surface structures are the same. 

Kessel used a simulated hide-and-seek game 
in which the child responded to eight declara- 
tive sentences. Half of the sentences were of 
the form "Lucy was sure to see," and half 
were of the form “Lucy was impossible to 
see.” The results indicated that 6-vear-old 
children have little difficulty with sentences 
in which the deep and surface structure 
subjects are the same, but they do have 
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difficulty in the comprehension of sentences 
in which the deep and surface structure 
subjects are not congruent. The children's 
errors indicated that the difficulty in sentences 
of the latter form is manifest in the assign- 
ment of the incorrect subject to the infinitive 
verb. In line with Chomsky's results, Kesse 
found that by 9 years of age children have 
little difficulty with such sentences. Ae 
a nontransitive sequence of stages was fou 
in the acquisition of sentences of this pl 2 
Cromer (1970) examined the compresse 
sion of sentences in which the nouns and ve! 
were held constant, but adjectives, sud 
eager and easy, determined the relation o; is 
deep and surface structure subjects. ut 
subjects used hand puppets to act out Sd 
sentences uttered by the experimenter. Cro 
used four adjectives that unambiguously E 
quire the noun to be interpreted as the su E 
of the sentence, four adjectives that ber 
biguously require the noun to be inter 
as the object of the infinitive verb, anc Ad 
adjectives that render the sentences 7 


à : M. ildre? 
biguous. The results indicate that chi tene 


n 
are both correct and incorrect interpret? dre? 
of the second type of sentence; and chi n 
over mental age 6 vears, 8 months, interp e$ 
both the first and second sentence N us 
correctly and interpret some of the ambig er 
Sentences one way and some the P ner 
Cromer divided his groups by mental age e ent 
than chronological age because the apP ore 
developmental trends seem to emerge ding 
clearly. This may be an important nnm 
that others should note more carefu mage 
future studies plotting the course of las 
acquisition. the 

Cromer also found that all but (WO ° ich 
youngest children had no difficulty pat 
comprehension of passives, indicating | pe 
these children knew that what appear no 
the surface subject in sentences "€^, ject 
necessarily be the deep structure b 
Finally, he presented the children which i 
sense words in sentence frames, W 


j of 


| 


LANGUAGE ACQUISITION 


NS hem to be differentiated with respect 
subject ae i. be taken as the deep structure 
the idm nd then tested for comprehension of 
i eum words. Children in the first 
Of the E ia make the differentiation ; some 
rectly A in the transition stage cor- 
of the FE y the two new words, but most 
children ees did not; and, finally, those 
Metprete m were in the third stage correctly 
the hes the two new nonsense words on 
Bei of hearing them used in only one 
Dine Peng. Thus, it would appear that 
tested way results have some generality when 
pw xd different conditions. 
Sind. "i eus of pronominalization, Chomsky 
striction. An learned the nonidentity 
and 6 year or pronominalization between 5 
able ( ? n of age, while seven-year-olds were 
Ne no in addition, the identity case. 
compre indergarten children were able to 
that BR sentences such as, "He knew 
le anq rbi going to win the race," in which 
Not n refer to two different persons. 
li the l the children were older, however, 
identity situation, as in “John knew 
he was going to win the race"—where 
dins he refer to the same person—no 
Etui ae any difficulties. Chomsky (1969) 
4 more hat since the second form requires 
big; es set of rules, because of the 
ince a -y involved, it would be acquired later. 
i he ability to deal with pronominals 
i ee situations is basically dependent 
a oe rules, she theorized that this would 
lative for such structures being acquired 
‘ ely early, while other constructions 


that 
ohn 


Sue 

ch as uh? à 
More as the ask-tell distinction would require 
S - üme to be mastered because a more 
Decifi 


oder complex set of rules is necessary 
nt for them. 

that dif investigators, however, have found 
Mto iculties with pronominal forms persist 
E. the junior-high-schoo! level. Loban 


6 
Lis A 
Velo” + Golub, V 


Learin earch and Development Center for Cognitive 

on 1970. Golub et al. used a multiple-choice 

Dto, bug test comprehension of sentences containing a 

my ith rd found that a large percentage of fourth 

: anois aders had difficulty identifying the referents 

Drong uns in sentences, particularly when relative 
NS were involved. 
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(1963), for example, found a marked increase 
in errors of pronominalization at the seventh 
grade which did not decrease to the per- 
formance level of the sixth graders until after 
grade 9. Chai (1967), in a controlled experi- 
mental procedure, also reported that difficulty 
in comprehending pronominal referents in 
compound sentences extends into the junior- 
high-school range. It seems that the develop- 
ment of structures involving. pronominaliza- 
tion are far from complete by 5 years of age, 
as evidenced in both production and com- 
prehension capacities of children well beyond 
that age. 

There are a number of studies that have 
focused on comprehension and production of 
question, negative, and, particularly, passive 
sentences by children in the age range we have 
been considering. Slobin (1966) reported a 
rather extensive developmental study of the 
comprehension of various sentence structures 
including passives. His data for 6-, 8-, 10-, 
and 12-year-old children and for adults indicate 
a developmental trend toward increasing per- 
formance in comprehending passive, negative, 
and passive-negative sentences. Unfortunately 
he reported only latency data, and the more 
revealing error data collected are not reported 
in the published paper. It is of interest to note, 
however, that performance on passive sen- 
tences is superior if the subject and object of 
the passive sentence are not reversible, a result 
that was especially clear for the 6- and 8-year- 
old children. In fact, the nonreversible passive 
sentences were nearly as easy as the simple, 
active, affirmative, declarative sentences. 
Slobin argued that the difficulty in keeping 
track of which noun is the actor is eliminated 
on asemantic basis in the nonreversible passive 


sentence, 

‘Turner and Rommetveit (1967a) provided 
support for Slobin's hypothesis. In a develop- 
mental study of active and passive sentence 
imitation, comprehension, and production, 
they found that 94.5% of the errors made in 
the various tasks involved inversion of the 
two noun elements. Most of the errors occurred 
on the reversible sentences, but a surprisingly 
large percentage (32.605) occurred on the 
nonreversible sentences, which suggests that 
even with semantic support, children in the 


age range from 4 to 9 years continue to have 


420 


difficulty with comprehension and production 
of passive sentences. Not until second grade 
(mean age 8.11 years) was performance with 
reversible passive sentences better than 6007, 
correct on either comprehension or perform- 
ance tests, although the kindergarten children 
(mean age 5.87 years) performed at approxi- 
mately the same level on nonreversible 
Sentences. 

A second study by Turner and Rommetveit 
(1967b), using the same subjects as in the 
previous study, tried to provide contexts in 
which children would be likely to use the 
passive structure. The children were presented 
pictures and encouraged by the experimenter 
to describe the pictures with passive sentences 
by focusing attention upon the acted-upon 
noun rather than the actor noun. 

The results indicated that Spontaneous use 
of passive forms was minimal. Not until first 
grade (mean age 7.00 years) was it possible 
to induce the children to give more than 50% 
passive sentences even after an example had 
been given and the acted-upon object was 
shown first in the picture. When questions 
were asked about the object, kindergarteners 
gave approximately 50% passive responses, 
Those who did use the passive forms tended 
to show advanced linguistic abilities on the 

independent measure of imitation, compre- 
hension, and production reported in the pre- 
vious study, Thus, there appear to be indi- 
vidual difference variables involved, and most 
children do not seem to have command of 
passive forms until after 
tendency to give passive constructions more 
frequently when nonreversible actor-object 
relations were involved, 

Hayhurst (1967) also found that children 
between the ages of 5 and 9 have a great deal 
of difficulty producing passive constructions 
even when the experimenter provides passive 
examples in the context of describing a picture. 
If the passive sentences are negated, the 
child’s difficulty is compounded, but if the 
passive is truncated, that is, without an 
expressed actor, the child’s difficulty is reduced. 
Under no condition, however, was performance 
as high as 50% correct for the 5- and 6-year- 
old children in Hayhurst’s study. 

Another study confirms the difficulty that 
children have with passive constructions 


age 5. There was a 
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(Gaer, 1969). Not until 6 vears of age did 
Gaer's subjects show comprehension of pog 
sives that was well above chance, and Gao 
production test yielded little evidence ‘ 
ability to produce passives at that age 
Gaer also found that 5-year-old children have 
considerable difficulty in comprehending and 
producing sentences with embeddings, P 
ticularly when there are two embeddings 0! 
single center embedding. hese 
In summary, it would appear from th 
data that the 5-year-old child is just begins 
to fully comprehend the passive constructs 
and very seldom uses the passive in his M 
spontaneous speech. The various experime 
attempts to elicit passive constructions Y! E 
results that make it difficult as yet to JU A 
when production capacity is well develo 
Clearly, there are marked individual diti 
ences that are, perhaps, more eviden have 
this construction than most others that E 
received research attention. It may be fruit 2) 
to examine variables that are considere yith 
affect language acquisition in general, " ue) 
the acquisition of passive forms. The techn un 
used with adults by Wright (1969), of Ee 
sentences in passive (or active) form and t iyi 
asking questions about the sentence in R— y 
(or passive) form might be used effecti g 
in revealing some of the difficulties ! 
children have with passive sentences. 
Finally, in this section we consider jd. 
data pertaining to connectives, which co a 
perhaps, be discussed in the next section ng 
semantics since there seems to be a s 
semantic component involved in the da e 
although the specific words of interest n 
usually considered function rather than 3) 
tent words. A study by Katz and Brent ( “om? 
provided some information about the tive’ 
prehension and production of the connect id 
because, then, therefore, but, although, «nc 
Their data are based upon a corpus O 
taneous speech, responses to pairs of sent stel 
in which various connectives were a 
and explanations for choices made in te ist 
Situation. "The subjects were first- and eM 
grade children and a college student 8" ise 
Some of the data clearly suggest e 
meaning of because, then, and therefor £ nee 
between first and sixth grade. Ww hile anco 
grader may use these words in his spo?" 


some 


ence 
d, 
er 


ange 
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E it hie appear that the temporal 
Nis E because, for example, are better 
M Eus the causal ones, and the 
han E children probably do not have more 
meanin een as opposed to a causal, 
of dig a ipsis In other words, all three 
E s are used as if they were marked 
implied * y as then, with no causal relations 
the 3M n addition, it appeared that when 
cm Es connectives bui and although 
ittle ES children in the first. grade showed 
struction ence of comprehending such con- 
in the ae and the sixth graders, while better 
Using te entification of sentences correctly 
account ee showed little ability to 
velo, or their choice. Finally, there was à 
Tom CERE trend revealing an increase 
for t oe 1 to Grade 6 in the preference 
the tem inguistic order of clauses to mirror 
D. xum order of cause and effect events. 
a D ixth graders seemed more aware than 
` a of the cause and effect relations 
ch sentences as, “The benches were wet, 
Dte E. not sit down" and showed a marked 
rder x for stating the sentence in that 
sit m er than in the order, "We did not 
Students the benches were wet.” The college 
ee i showed no preference for order. 
velo esults may reflect a general cognitive 
most awareness of cause and effect 
ae «d older children and, at a somewhat 
0) Stract level, may reflect the same kind 
Eoi otl linguistic interrelationship 
tenloch by Huttenlocher in her studies (Hut- 
tenlocher’ Eisenberg, & Strauss, 1968; Hut- 
is er & Strauss, 1968) and Bever in some 
r Work (Bever, 1970). . . 
think Series of studies concerned with logical 
Mark ng within a Piagetian framework, Nei- 
to the Ported some surprising results related 
Sine and and or. In the first study 
Crag k & Slotnick, 1970), children. in 
re © 9 through 9 and college students were 
de ted with a sequence of 16 problems 
cj, "E with class inclusion and exclusion, 


ing; Mtersect, and class union. The results 


Stug Class intersection, but only the college 
e achieved success on the majority 
Union problems. Children in Grade 9 
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responded correctly only 30% of the time 
when given instructions to select A or B, and 
performance was still poorer when the pre- 
sumably clearer instruction to select A or B 
or both was given. According to the authors, 
these results are not culture bound since they 
replicate findings with Japanese children. An 
analysis of the errors revealed that most of 
the children interpreted or as amd, a result 
also apparent in a study by Shine and Walsh 
(1971). 

A second study (Neimark, 1970), conducted 
with children in Grades 9 through 12, indi- 
cated that correct performance on union 
problems increases steadily from Grade 9 to 12. 
A particularly interesting finding comes from 
the children's descriptions of the union sets 
in one form of the test used. It would appear 
from the children's own efforts to describe 
the sets that they do not use the word or 
spontaneously, at least under these circum- 
stances. Only 6 of 39 subjects used or in 
describing union sets. Instead of using or 
they used and in describing the sets. They 
did not even use except or all but with any fre- 
quency. This failure of children as old as high 
school age to be able to comprehend a word 
as superficially simple and frequently used as 
or suggests that syntactic and/or semantic 
development extends over an unexpectedly 
long period and that it must be carefully 
examined throughout childhood. 

Along similar lines, Olds (1968) has de- 
veloped a game for children. which cleverly 
allows exploration of the comprehension of 
various syntactic forms. He has shown, 
among other things, that children as old as 9 
years do not comprehend the conditional 
unless. Children of age 9 and younger interpret 
unless as if the word if had been used. 

Finally, a study by Goodglass, Gleason, 
and Hyde (1970) may be mentioned here. 
As a part of their study, they tested normal 
children between the ages of 3 and 10 years 
for comprehension of prepositions. In one test 
the subject was shown sets of three pictures 
and asked to identify, for example, the picture 
with the girl standing bekind (as opposed to 
in front of or next to) the car. In the other test, 
the subjects were asked to indicate which 


of two sentences involving a contrast in 
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prepositions was a better description of a 
picture. 

Performance was relatively good on the 
first test and showed a steady increase from 
about 73% correct for the 3- and 4-year-old 
children to about 97% for the 10-year-old 
children. The biggest increase occurred be- 
tween 5 and 6 years. On the second test, how- 
ever, performance was near chance level until 
the age of 6 when performance jumped to a 
level indicating full comprehension of the 
correct prepositional forms. Further investiga- 
tion of the comprehension of prepositions will 
be required before firm conclusions may be 
drawn. 

The results of these studies of syntactic 
development point to a close interrelationship 
between general cognitive development and 
the comprehension and production of syntactic 
forms. Slobin (1971b) recently has suggested 
that this is the case, and he has outlined a 
model beginning with semantic intentions, 
which are based upon the general cognitive 
developmental level of the child, and relating 
those semantic intentions to the means for 
expressing them in a linguistic form. Particu- 
lar linguistic forms are not comprehended nor 
produced until the underlying cognitive aspects 
are developed. Once such cognitive develop- 

ment has occurred, the child will look to the 
language lor the means to express the new 
Cognitive structures. Thus, examination of the 
language development of children, which 
reveals errors of various kinds at different ages, 
indicates either that cognitive development 
has not reached the point where the linguistic 
forms in question have any meaning for the 
child or the child has not as yet discovered the 
Appropriate linguistic means for expressing 
the meaning he does know, a point that 
McNeill (1970) discussed in terms of weak 
and strong linguistic universals. In some cases 
it may be quite easy to distinguish which 
problem the child is having, while in others a 
theory of cognitive development may be a 
more important prerequisite to the under- 
standing of language acquisition. For example, 
in the previous section the research of Anisfeld 
and Tucker (1967) clearly indicated that 5- 
year-old children had the cognitive concept 
of plurality but did not always know how to 


express it in a linguistically correct. form. 
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Slobin's examples with bilingual children make 
this point in a particularly convincing fashion. 
On the other hand, the review of the ms 
of pronominalization present an er 
complex picture in which the child seems E 
grasp pronominal constructions at one 3$ 
only to lose them and reacquire them à ge 
with final errorless performance coming Bc 
tively late in language acquisition. su 
the child acquires the concept of the ae i 
as a noun substitute rather early. at 
erroneous linguistic structures that occur to 
later stages result either from attempts ‘A 
express more complex cognitive relations d 
which the pronoun and its noun substi 
become confused in the form of ing 
expression, or from the development of M 
cognitive structures to which pronominal” 
tion is differently related. tion 
While the research reviewed in this see H 
reflects a steady development of linguis s 
form from age 5 to adolescence, there m. 
indication across a number of the studies re 
the periods between 5 and 8 vears and betw in 
10 and 13 years are marked by instability se 
linguistic development, and these periods i : 
followed by growth to new levels and ue 
sequent stable linguistic performance. 1t Y 
not be coincidental that these are precisei 
the periods in cognitive development d "m 
by Piaget (1970) as transition points ions 
preoperational thought to concrete operations 
in the first case and from concrete operat T 
to formal operations in the second p. 
It is during these two periods that b 
increases in new grammatical construct! : 
and high error rates on some kinds of ance 
structions are reported. The minimal rete. 
principle is worked out during the first ol 
periods, as is the passive construction. - 14 
nominalization performance advances 
both of these periods. The work of sé 
and Brent (1968) provided some SPX ive 
hints about the relation between [pc 
development and linguistic expression ge 
indication of a shift in the use of berting 
from a mere expression of time — "m 
Rud boc Mr PT 
7 Sinclair-de Zwart (1969) has argued along Sig of 
lines and has noted the fact that the peen i ivo 
Structured language occurs as the child [A uo prO 
development shifts from the sensorimotor ^. 
operational stage at about 18 months to 2 ye 


gain, 


a 
i tuni ÉD. LLLLL aAA s adt 
2 m NT S ~ 
- —————— À t 
—— Hte 
= i 


LANGUAGE ACQUISITION 


b Pd efiect relations, and the ordering 
Et ss sentences, are two examples that 
na icate that even when the same sur- 
Syntactic ae forms are used, the underlying 
às the eem semantic relations may change 

e h aedis cognitively. Finally, 
on union ia Neimark and her associates 
with Bete, ems appears to fit very nicely 
gives de s notions of formal operations and 
of lan ional support to the cognitive basis 

guage development. 


SEMANTIC DEVELOPMENT 


re Bie the research that might be considered 
been inte = semantic development has not 
Point of i ia. by any particular theoretical 
9 deter lew, 1t 1s difficult to interrelate it or 
Descr © which kinds of data are of 
manti cv in the evaluation of the child's 
at Cb denda To begin with, it is obvious 
through Itions to the vocabulary are made 
Dew Acie the life span. The fact that we add 
elativel r to our lexicon, however, may have 
Syster ey little effect upon our semantic 
Consider: t is probably insignificant to à 
Wor a of the semantic system if a new 
ey EU acts as a label or shortcut for 
Express E samerang that it is possible to 
tanid other words. For example, an 
ant p male expresses adequately what is 
latter y bachelor, and the addition of the 
lane, Word to the vocabulary says little about 
studies development. Thus, developmental 
l of vocabulary growth, while gross 
not 


exe. x 
be €S of semantic development, may 


* Very reveali s 
"D ealing of the system itself. 


si Ag Problem, of course, is to identify the 
chi) ‘cant aspects of semantic change as the 
to th develops. This problem is not limited 
Matto. Nature of the semantic features In the 
Wor W sense but must also include the inter- 
ng, Semantic restrictions. We must examine 
Hed the acquisition of the semantic 
ex, that mark the words wisi and want, 
the sc onple, as nearly synonomous but also 
Stricg mantic restrictions and syntactic re- 
Wishes S that allow us to Say, “The man 
"Tha that she would go home,” but not, 
Chair wishes that she would go home" 
; t; man wants that she would go home.” 
ing the expansion of the semantic system 

€s not merely the meaning of isolated 


leatu 
for 


Or Yr. 
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words, however described, but the interrela- 
tions of those words with others. Research in 
this area, therefore, needs to be devoted to a 
consideration, in studies of both compre- 
hension and production, of the development of 
semantic markers and selection restrictions, 
both syntactic and semantic. 

Turning now to the data, we devote our 
attention to some evidence for the evolving 
meaning of lexical items in the dictionary, 
avoiding research reviewed in other discussions 
of the topic (e.g, McNeill, 1970). A number 
of studies scattered through the literature 
indicate that the elementary-school-aged child 
may have a substantial set of words in his 
vocabulary that have different meanings than 
those same words have for adults. Asch and 
Nerlove (1960), for example, investigated the 
development of what they call “double func- 
tion” words. Such words as bright, hard, and 
sweet, for example, have both a physical and 
a psychological meaning in the sense that 
they may refer to both physical characteristics 
of objects and to psychological characteristics 
of persons. The authors studied the develop- 
ment of these two functions of such words in 
children between the ages of 3 and 12 years. 
In a Piagetian type of interview situation, 
the children were presented a series of objects 
and asked if any of the objects could be called 
sweet, or cold, or crooked, etc. Tf the child could 
identify correctly the object associated with 
the words, he then was asked if a person could 
be “sweet.” If the child used the word in the 
psychological sense, he was asked about the 
relation of that meaning to the physical 
meaning. 

The results indicated that the 3- and 4- 
year-old children could correctly use the words 
with respect to the physical objects, but, with 
the possible exception of sweet, they had no 
idea that the words could be applied to people, 
and, in fact, they denied specifically that these 
words could be so used. The 5- and 6-year-old 
children showed little evidence of change 
from the performance of the youngest children. 
In the 7- and 8-year-old group, however, 
about half of the words were correctly applied 
to people, but the children could not relate 
the physical meaning of the word to the 
psychological meaning with any great success. 
By 9 to 10 years of age, half of the children 
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could correctly use all of the words in both 
contexts, and the ability to indicate the rela- 
tion between the two uses began to be evident. 
While all of the 11- and 12-year-old groups did 
not perform perfectly, they did show marked 
advances in the comprehension of the dual 
function of the words. 

The authors concluded that children first 
master the object reference of double function 
words, then the psychological sense of these 
terms as independent meanings, and, finally, 
the dual or relational aspects of the words are 
acquired. It appears that the two related 
meanings of these words are acquired inde- 
pendently by the children first, and only later 
are the common features of the meanings 
integrated. If the semantic markers associated 
with the two meanings of each of these words 
are functionally independent and, therefore, 
entered separately into the dictionary at first 
and only later unified, then these results seem 
most consonant with what McNeill (1970) 
has called vertical development of the dic- 
tionary. The latter hypothesis is that lexical 
items enter the dictionary list with a nearly 
complete set of semantic markers, and semantic 
development consists primarily of establishing 
the relations among entries through the 
vertical organization of common markers. 

The results also may be interpreted as an 
indication of the relation between semantic 
development and general conceptual develop- 
ment of children who give other indications 
of moving from the ability to conceptualize 
primarily in terms of concrete operations to 
more abstract levels at about 11 or 12 years of 
age (Piaget, 1970). Additional evidence for 
the development of more abstract conceptuali- 
zation of words, which may be conceived as 
the vertical organization of semantic markers, 
may be found in some developmental studies 
of word definitions (e.g., Al-Issa, 1969; 
Wolman & Baker 1965), which indicate that 
concrete and functional definitions of words 
give way to abstract definitions at about 10 
to 12 years of age. Similarly, in some recently 
reported research, Anglin (1970) emphasized 
the concrete to abstract developmental trend 
in semantic development. 

At about the same time that Asch and 
Nerlove were studying the developmental 
convergence of the meanings of words, Ervin 
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and Foster (1960) were examining the e 
velopmental differentiation within sets o 
words that are frequently correlated in usage 
but that are not synonymous. Children b 
Grades 1 and 6 were presented with objects 
that could be described in terms of weight 
strength, and size and pictures of faces tha 
could be described as happy, prelLy, clean, a 
good. The materials within each sot Wa 
presented in pairs such that one of the do 
sions was contrasted in the pairs and the pt i 
dimensions held constant. The children e 
asked about all of the dimensions. The rest IS 
revealed that both first and sixth graden 
indicated that the dimensions held cons 
also varied in addition to the one actu he 
contrasted in the objects presented. A 
effects were so strong with the words M 
pretty, and happy that the authors concu 
that these three words are interchange A 
synonyms for first-grade children. T he e a 
ency to treat the big, strong, heavy - 
synonyms was less strong, and in both C as 
the effects decreased with age. In on e 
with the results of the Asch and Ner uM 
study, these results point to the interpret p. 
of what McNeill calls the horizontal deve", 
ment of semantic markers rather than vertes 
development. These sets of common wor 
appear to have entered the dictionary W1 y 
all of the semantic markers required tO lop 
ferentiate among them, As semantic deve, 
ment progresses, additional markers ate i3 y 
ciated with each entry so that eventu? re 
words that were once treated as synonyms 1 
differentiated. m 
A more recent study by Lumsden NE 
Poteat (1968) points to the same interp" n- 
tion. They were concerned only with w of 
cept of “bigger” in children 5 and 6 ye? ney 
age and a high school control group: etri? 
presented children with pairs of ge0" pe 
figures in which the area was equal but ijd 
vertical dimension was varied, and the C7 
was asked wbich of the two was bigger. 
example, one pair consisted of an 8 X jth * 
square and a 13 X 4.8 inch rectangle V^: 
vertical axis of 13 inches. Two addition? Pine 
were used in which the area as WC" ™ 


vertical dimension varied. d gye 
The results indicated that the 5- anC | * (pe 


. t 
old children selected the object W' 


EE EO EL“ MEA SR OM M NNNM 


| LANGUAGE ACQUISITION X 425 
e CT A C z . . 
' greatest vertical dimension in approximately example, is considered by the first-grade 


pe euer was four times as great 
dis 8307 of with the greater vertical dimen- 
Sbiec i o p the children selected the smaller 
Mice E the greater vertical dimension. 
Vertical jme e used and therefore the 
ies Ren did not bisect the horizontal 
aa EP. is little likelihood that these results 
illusion Segen to the vertical-horizontal 
sion. This illusion actually increases from 
k d of age to adulthood when bisection 
a os (Fraisse & Vautrey, 1956).* 
m Pme that these results are attributable 
on the ne appropriate semantic markers 
Actor A, ise entry bigger, rather than to some 
of the Peru with the perceptual salience 
m hich dimension in the experimental 
Stpportin, these data may be interpreted as 
sem ing the hypothesis of horizontal 
‘antic development. 
Eu, another study that attacks the 
pore with still another technique 15 
Their d by Bradshaw and Anderson (1968). 
y ea was in adverbial modifiers. 
Sul en estigated the problem by asking their 
Eos corte each of nine adverbial 
a Pins with all of the other modifiers using 
P Were paneo procedure. The modifiers 
decided itly, somewhat, rather, pretly, quite, 
all wer Y, unusually, very, and extremely, and 
Vere dr. modifying the word large. The subjects 
and Sa from Grades 1 through 6, 8, 10, 12, 
i ee The procedure proved to be 
itten reliable at all grades, and developmental 
oun ds in meaning were evidenced at the 
fie. Ser grade levels. Specifically, the modi- 


120,-9767, of the pairs. Even when the area 


i 
nog and somewhat were neutral 
Sg for the children in the first two 
Ositic, Slightly shifted to the most extreme 
its à iE by Grade 4, and somewhat moved into 
ay Ult position next to slightly more gradually 
u le not located where adults place it 
q made 8. Very, at the other end of the 


aa was considered the equivalent of 
toward y by first graders and gradually shifted 
Seated the neutral position in ranking and was 
Chi at the adult position by fifth-grade 


uen. The fact that slightly large, for 
8 


W 
So; mung, grateful to Charles N. Cofer (personal 
Mision ication, May 1971) who pointed out that this 
might be relevant here. 


children as meaning larger than rather large, 
large, or quite large implies that the markers 
associated with the adverbial modifier slightly 
are either different or incomplete, relative to 
those that the adult has. While these data 
seem to support the horizontal semantic 
development hypothesis of McNeill, they also 
suggest the possibility that a third hypothesis 
may be tenable. It is conceivable that the 
young child may enter incorrect markers for 
some lexical entries in the dictionary, and 
semantic development may consist of acquiring 
enough knowledge about entries to not only 
add markers as in horizontal development but 
in some cases subtract markers associated with 
particular entries. 

In summary, our examination of the litera- 
ture in this area has been far from complete, 
but the data reviewed seem to leave us in the 
same position that McNeill found himself in 
evaluating the characteristics of a set of 
developmental data dealing primarily with 
word associations, word recognition, and recall 
of word strings. Both the horizontal and 
vertical semantic developmental hypothesis 
seem to be supported by parts of the data. 
Perhaps both processes take place, but some 
additional research, focused on attempting to 
directly test the hypothesis, is needed since 
it is always difficult to evaluate research 
within one framework when it was collected 
within another. 

CONCLUSIONS 
while this review has not 
been exhaustive, there are a number of general 
impressions that emerge. First, there are 
rather clear indications that language develop- 
ment is far from complete when the child 
reaches his fifth birthday. Regardless of 
whether we examine phonology, syntax, OT 
semantics, we find data already in the litera- 
ture that indicate that further development 
is required before adult language competence 
may be reached. Furthermore, there are 
numerous hints in the literature reviewed that 
additional research will reveal other areas, 
not yet fully explored, in which development 
is incomplete. For example, at the phonological 
level there are indications that adults have a 
set of rules that subsume subsets of the so- 
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called irregular inflectional forms. Young 
children, on the other hand, evidence no such 
rules and seem to acquire the irregular forms 
by rote memory. Presumably after enough 
experience with enough examples within each 
subset of irregular forms, the child infers rules 
that govern subsequent inflections for new 
words. It also may be possible that a hierarchy 
of rules is acquired such that in this case, for 
example, the regular or more frequently used 
rule is applied first, but other rules are available 
if the regular rule is inappropriate. 

Second, this review suggests that in the 
analysis of children's performance it is be- 
coming more difficult to clearly distinguish 
phonological, syntactic, and semantic aspects 
of language as separate levels that can be 
studied independently; for example, children 
seem to be aware of the semantic aspects of 
inflections, and when they do not know the 
phonological rules required to convey a 
semantic concept, they use some other method 
of conveying the concept. At the syntactic 
level the so-called function words, which in and 
of themselves are semantically empty, do 
involve meaning, and the analysis of the 
comprehension and use of these words cannot 
treat them from a syntactic point of view 
alone. 

Third, the interrelationship of phonology, 
syntax, and semantics with overall cognitive 
development — was continually apparent 
throughout our consideration of the research 
reviewed. It is clear that a theory of language 
development must be embedded within the 
larger context of a theory of cognitive develop- 
ment. While cognitive development may 
precede its expression in language, it is obvious 
that the reverse is unlikely. Thus, for example, 
the use of plural inflections must be preceded 
by a concept of number, and the full compre- 
hension of the logical connective or must be 
preceded by the concept of set union. In 
addition, the suggestions in the data that the 
age ranges of from 5 to 7 and from 12 to 14 
may be important transition points in language 
development are also the age ranges in which 
other more general cognitive changes are 
assumed to occur, at least within a Piagetian 
framework. White (1965) has documented 
many other changes that occur in various 
cognitive skills at the 5-7-year age range. 
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Further exploration. of the 12- 14-year age 
range may prove fruitful both from a cognitive 
and a language point of view. The gene 
point that cognitive development and langues 
development are related intimately has Aib) 
been emphasized strongly by Slobin (197 de 
and Olson (1970) as well as Piaget (Sinclair- 
Zwart, 1969). In this connection, mental agha 
been shown to be related closely to performing 
measures of language development in twostu : 
reported here (Bruce, 1964; Cromer, 1 i 
It may be appropriate in future studies 
look more closely at this relationship. 
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NONPARAMETRIC INDEXES OF SENSITIVITY 
AND RESPONSE BIAS* 


JOHN T. E. RICHARDSON ? 
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Dissatisfaction with theoretically based indexes of sensitivity and bias in de- 


tection and recognition experiments has mo 
indexes, Various suggestions from past wor! 
regard to their independence of particular theories. A partic 
measure of sensitivity is the area un 
curve. While no measure of bias is indepen! 
rate can itself be used when experiments fail to reveal 


acd authors have recently pointed to 
dem les in testing the assumptions made by 
Rivet of detection and recognition (Green 
hart ieee p. 78; Krantz, 1969; Lock- 
lw. Murdock, 1970; Wickelgren, 1968). 
te inen to employ the data such theories 
Ee ed to explain in the case of other 
resoly, E issues which might in practice be 
Br is necessary to develop measures 
in and bias that are independent 
the E ur theories. This paper considers 
ird ous suggestions that have been made 
and re nonparametric indexes of detection 
theor Cognition, and examine their claims to 
Y independence. 


Xp ops 
berimental Procedures 


En need to deal with the observer's deci- 
k Lr reHon is practically eliminated by the 
hsit; forced-choice tasks, where the subjects 

De nvity ds measured directly by the propor- 
COM correct responses he achieves (see 

(logs. Swets, 1966, pp. 107-114). Brown 

thi; ^; Brown & Routh, 1970) has extended 
Procedure in a recognition situation by 


Maki 
Sking subjects order the alternatives accord- 
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tivated research into nonparametric 
k are presented and discussed with 
ularly satisfactory 


der the receiver operating characteristic 


dent of sensitivity, the false-alarm 
a change in the latter. 


ing to their subjective “oldness.” The forced- 
choice procedure thus excludes, or at least 
minimizes, the role of motivational and re- 
sponse processes. This may be advantageous 
in situations where there is little theoretical 
motivation to study response bias, but may 
be unhelpful in other situations where re- 
sponse processes play a significant role, such 
as vigilance tasks. A further disadvantage 
with a multialternative forced-choice task is 
that the complexity of the decision might tend 
to increase the amount of error in the subject’s 
response: this is particularly possible with the 
complex response task involved in Brown’s 
procedure. 

The chief alternative to the forced-choice 
procedure is the yes-no task, where subjects 
are asked to judge each of a set of target 
events and distracting events as to whether 
it is a target. The conventional representation 
of the subject's performance is the receiver 
operating characteristic (ROC), which plots 
the hit rate against the false-alarm rate, both 
rates being assumed to be functions of both 
sensitivity and response bias. Each point on 
the ROC curve represents a certain response 
bias on the part of the subject, and since the 
ROC curve is defined as the locus of all pos- 
sible response biases, the whole curve is inde- 
pendent of any particular bias. 

While the fundamental detection problem is 
the yes-no task, this procedure yields only 
e ROC curve for a given ex- 
perimental situation. It may of course be re- 
peated using different payofís, but a more 
efficient method of obtaining recognition 
scores is the use of a rating scale, where sub- 
jects are required to record the confidence 


one point on th 
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with which they make their yes-no judgment; 
by a familiar method, (7 — 1) scores can be 
obtained with an z-point rating scale for a 
single set of responses. 

While the rating procedure is more efficient 
and yields more stable results than the basic 
yes-no design (Swets, Tanner, & Birdsall, 
1961, p. 329), no conclusive evidence has been 
produced to show that the rating procedure 
does not change the resulting ROC curves 
(for a discussion of relevant experiments, see 
Coombs, Dawes, & Tversky, 1970, pp. 197- 
198). This is essentially an assumption that 
must be tested for each situation studied. 

For the remainder of this paper, attention 
is confined to the yes-no and rating proce- 
dures, examining attempts to express sensi- 
tivity and response bias in terms of the em- 
pirical variables of hit rate and false-alarm 
rate. 


Sensitivity Indexes 


Weak assumptions apparently necessary for 
any sensible analysis of data from yes-no and 
rating tasks are that the ROC curve is con- 
tinuous and that it includes a point whose hit 
rate is unity and another whose íalse-alarm 
rate is zero. Norman (1964, p. 245) assumed 
the ROC curve to be monotonically increasing 
with nonincreasing slope, and showed how the 
unit square could then be divided up for a 
given data point, such that another point 
could be said to represent superior or inferior 
performance, or could be said not to reflect 
determinably different performance. However, 
his method has several disadvantages: first, 
there are no obvious statistical tests that 
might be used with Norman's (purely graphi- 
cal) method; second, computation for more 
than one or two data points would be very 
arduous; third, it offers no single numerical 
measure of sensitivity. 

An important step was the demonstration 
by Green (1964) that a wide variety of theo- 
retical models of detection processes agreed 
in predicting that the area under the ROC 
curve is equal to the proportion of correct 
responses attainable in a two-alternative, 
forced-choice experiment. Green and Swets 
(1966, pp. 81-84) discovered that Luce's 
(1959) choice theory does not predict this 
relationship, but they showed that if any 
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assumptions about the underlying densily 
function of the effects of stimulation at 
made, then the required equality holds. For 
this reason, they concluded that the o 
under the ROC curve provides a conven 
and simple index of the detectability of E E 
target, both in detection and in recogniti | 
experiments (Green & Swets, 1966, p. 50, PP: 
344—345; see also Banks, 1970, p. 85). P. 
Pollack and Norman (1964) pointed - 
that Norman's (1964) graphic method p m 
upper and lower bounds on the area unm. ; 
ROC curve, and they used the mean 0t ing 
two bounds as an estimate of the area; Pn | 
the isosensitivity curves predicted by E 
analysis, that is, the locus of points 0” 
unit square which yield equivalent Y e 
fortunately, the analysis does indeed A EN 
such curves, which (contrary to Pollac rant 
Norman's assertions) diverge in impo es 
ways from those predicted by some wo 
most particularly threshold theories. 
measure is not therefore theory indep A 
but makes highly specific predictions at it 
the shape of the ROC curve. The fact 1. 
has no theoretical underpinning only g con 
that besides being too specific it 15 cor i 
ceptually degenerate. A particular : als? 
such as signal detection theory, WOU uld at 
be specific in its predictions, but W° - 
least have a definite (indeed, a rich to the 
ceptual content. Similar remarks apP M 
measure suggested by Young (1971): (1964) 
Pollack, Norman, and Galanter ^ ger 
combined the employment of the are? qne 
the ROC curve with the assumption © pis 
validity of the rating-scale procedure sev 
enabled them to generate simultaneous z "mo 
eral points on the ROC curve, an the 
get a good estimate of the area U! 
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the ROC curve is monotonically ne itsel! 
it is dictated by the rating procedure cate 
which cumulates data from on 
gory to the next to yield successive | 
the ROC curve. However, all of t 6) a 
described by Green and Swets (1960 ve, 
a monotonically increasing RO 
it is hard to conceive what a cu rot f 
this property could represent, ae P isy 
an ROC curve derived from very 
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nu. vA accept that the rating procedure 
Bice e same ROC curve as the yes-no 
am a (see above » we may proceed to esti- 
vill be E area by this method. The measure 
will Up by the values 0 and 1, and 
ever, it fw be above .5. Beyond this, how- 
: dy istribution is not determined at all 
S analysis which produced it, only by 
1966 perimental situation (Green & Swets, 
It bu EN and will be generally unknown. 
S Anal erefore be possible only to use the 
ay ie teens of data in statistical analy- 
Hoos of although choice theory yields predic- 
Measure sensitivity different from the area 
related a two do seem to be ordinally cor- 
as ioe reen & Swets, 1966. p. 84). Insofar 
Teen's 7 theory was the only exception to 
Under risa conclusion relating the area 
Correct e ROC curve to the proportion of 
choice "ns ii in a two-alternative forced- 
al^ be we may conclude that Pollack et 
all the 64) measure is truly independent of 
E of recognition and detection with 
actual] to those of its properties which can 
y be used in statistical analysis. 


R 
“sponse Bias 


itle work has been done toward finding 
3 Rune estimate of subjects' biases. 
(1979 published paper is that of Hodos 
alon ), who attempted a graphical method 
A r We lines of Pollack and Norman's. 
Vie} Mie sequ a nonparametric method 
two fa ighly specific predictions. Hodos gave 
"pre milies of isobias contours (each contour 

Senting the locus of points having the 


* bias) that have highly specific properties 


a 
Eat differ considerably from those pre- 
da by threshold theories. Further, if a 


this Point occurs in the lower half of the 
Mig, dare, Hodos’ formulas yield a totally 
i ing result; such an event can occur 
ay, © Chance variation if performance is low 
Whe z predicted by signal detection theory 
ang Es variances of the underlying signal 
ine se distributions are unequal. 
th tg there is no procedure analogous to 
bitica] ìng-scale method that could yield em- 
hi : Isobias curves, it is unlikely that any 
be poenae independent of sensitivity can 
Sive Hs The best that can be done is to 
4 convenient measure for use when no 
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change in sensitivity is found. Hodos' expres- 
sions are inadequate for the reasons given 
above, and because of their complicated for- 
mulation. But, more importantly, if the ROC 
curve is assumed to be monotonically increas- 
ing, then any suggested measure will be or- 
dinally correlated with both the hit rate and 
the false-alarm rate. Both of these measures 
are of course given, and either might be used 
in preference? Which is more convenient or 
successful will depend upon the particular ex- 
perimental situation, although the hit rate is 
of necessity greater than the false-alarm rate 
at least most of the time, and so it may suffer 
from ceiling effects. One might therefore use 
the false-alarm rate as a measure of bias that 
is truly atheoretical. 


Conclusion 


On the basis of the above discussion we can 
therefore recommend the use of the area 
under the ROC curve derived from the use 
of a rating scale as a measure of sensitivity 
independent of subjects’ biases. As a measure 
of bias, one might use either the false-alarm 
rate or the hit rate, though both are de- 
pendent upon sensitivity and can only be used 
in comparisons where the latter is constant. 
Because the distribution of none of these mea- 
sures is defined, only their ordinal properties 
may be used in statistical tests. This dictates 
the use of nonparametric statistics, but helps 
to ensure that the use of these measures is 
consistent with any possible theory of detec- 
tion or recognition. 
pees Oe vtm 

3 Since one is once more I 
ordinal properties of data. 
Smith for pointing this out. 
So ooo 
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DECISION THEORY ANALYSIS OF SOCIAL POWER ' 


WILLIAM E. POLLARD? axb TERENCE R. MITCHELL 


University of Washington 


The purpose of this paper is to discuss the use of decision theory as a framework for 


clarifying and organizing various conceptu 


alizations of social power. The theory of 


decision making used in our analysis suggests that an actor’s decision regarding the 
performance of some behavior is a function of (a) the actor's utility or evaluation 
of the consequences of the behavior and (b) the actor's subjective probabilities or 
expectations that the behavior will lead to these consequences. The decisions and 


behavior of actors in exerting and responding to socia 
manner. A number of conceptual issues 


| power are analyzed in this 


are discussed in these terms, and several 


theories of social power are examined in terms of concepts and distinctions derived 
from the decision theory analysis of social power. 


Ds topic of social power has interested and 
p iiie numerous social scientists and social 
Dover pes That some people have more 
Bits of P others is one of the most palpable 
957 ps existence,” wrote Robert Dahl 
“Boor p. 201) in his discussion of social power. 
Cause of this,” he continued, “the concept 
Ee is as ancient and ubiquitous as any 

d Es theory can boast [p. 201." Indeed, 
re. ber of writers have viewed the concept of 
Social KS occupying a central position 1n the 
& Sciences. Bertrand Russell (1938) wrote, 
Eu be concerned to prove that the funda- 
E se concept in social science is Power, in 
Mental & sense in which Energy is the funda- 
holos concept in physics [p. 9)” Social psy- 
a Dorwin Cartwright and Kenneth 
De have both argued that the study of 
E. Should be a central concern of social 
1965 ology (Cartwright, 1959a, p. 13; Clark, 
Mra” 16), and Clark, like Russell, stated 
unir A theory of power could serve not only as 
Dini y ing principle for social psychology but as 
tb. ad principle for social science as a whole 


: respite the level of interest in the topic, the 
site, of power has yet to occupy à central 
the Yon in the social sciences as envisioned by 

above writers. Cartwright (1965), Korn- 


Je! 
Sas and Perry (1966), Riker (1964), and 
fans (1965), in review articles, all pointed 


Drs isconcerting heterogeneity in the power 
A oo study was supported by Contract N00014-67- 
Order 4 013, Advanced Research Projects Agency 
Re S4 (Fred. E. Fiedler, Principal Investigator). 
Poll ees for reprints should be sent to William E. 
"gton » Organizational Research, University of Wash- 
» Seattle, Washington 98105. 


literature. There are a number of conceptual- 
izations of social power that differ in emphasis 
and in scope, and the relationship of these 
different views to each other is not clear. 
The purpose of this paper is to suggest an 
approach to the study of power based on de- 
cision theory. The essential idea is that the 
operation of power processes can be studied in 
terms of the decisions men make in exerting 
power and in responding to the exertion of 
power. Decisions made in response to power 
will be examined in the most detail since this 
has been the major focus of work in this area. 
This approach may be useful in clarifying cer- 
tain issues in the analysis of social power and 
in providing a framework for integrating var- 
ious theories of social power with each other 
and with more general theories of behavior. 


REVIEW or CURRENT CONCEPTIONS 
or Soctat POWER 

This section briefly reviews the main points 
of a number of theories that have been used in 
social psychological analyses of power. The 
main points of the various theories are high- 
lighted for later discussion of a decision theory 
analysis of power. More detailed reviews can be 
found in Collins and Raven (1969), Kornberg 
and Perry (1966), Schopler (1965), Shaw and 
Costanzo (1970), and Riker (1964). 

Kornberg and Perry (1966) suggested that 
theories of power can be arranged along an 
ends-means continuum. Theories are classified 
according to the aspect of the power relation- 
ship that is dealt with in the most detail. On 
one end of the continuum are located those 
theories that focus on the means or process by 


433 


434 E 


which power is exercised, while on the other 
end are located those theories that focus on the 
end state or outcome of the power relationship. 
Of course, most writers discuss both process 
and outcome; but there does appear to be a real 
difference in emphasis. Of the theories discussed 
here, the field theories and the exchange theo- 
ries are process theories, whereas the political 
science decision-making theories are outcome 
theories. 

The actor attempting to exert influence is 
represented as A, and the other actor as B. To 
avoid confusion, citations that used other let- 
ters to symbolize the interaction of two actors 
are changed in accordance with this convention. 


Field Theory 


This approach to the study of power is based 
on Lewin's field theory in which behavior is 
seen as a function of needs or tensions, con- 
ceptualized as force vectors. Although Lewin 
himself did not discuss power in great detail, 
his approach was elaborated by a number of 
psychologists at the University of Michigan 
in the 1950s. Since the approaches of different 
writers vary somewhat, we briefly review 
Lewin's work and then focus on Cartwright's 
analysis, which has been described in the most 
detail (Cartwright, 1959b; Cartwright & 
Zander, 1968). 

Lewin (1951, p. 336) defined the power of A 
over B as the quotient of the maximum force 
that A can induce on B and the maximum re- 
sistance that B can offer. He pointed out, how- 
ever, that he conceived of power as referring to 
a "possibility of inducing forces [p. 407”; thus, 
the statement that A has power over B does 
not necessarily mean that A is actually induc- 
ing forces in B at that time. i 

Cartwright (1959b) defined power as fol- 
lows: “The power of A over B with respect to 
a given change at a specified time equals the 
maximum strength of the resultant force which 
A can set up in that direction at that time [p. 
193 |." A's act is seen as creating in B both a 
force to compy and a force to resist; thus the 
resultant force (power) is given by the differ- 
ence between these two. He pointed out that in 
Lewin’s definition the force A can “induce” on 
B and the “resistance” that B can offer are 
terms that can be interpreted in a number of 
different ways. However, he stated that if in 


^n 
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interpreting these terms we consider only forces 
activated by A, then the major difference be- 
tween Lewin's and Cartwright’s definitions i5 
that Lewin defines power as a ratio of these 
forces while Cartwright defines power as 4 
difference. 

Whether the change in some state of B a 
ally occurs is a function of the sum of all a 
forces operating on B at that time, and the oN 
come depends on whether the force set up by i 
is large enough to overcome opposition force : 
A is said to have control over B’s belie 
when the change actually occurs. In thes? 
terms, A can have power over B without Ws 
ing about a behavioral change since Bs acia 
behavior is a function of forces induced ? 
other actors and the impersonal environmen 
in addition to forces created by A. Thus, Aca 
have power by overcoming the resistance 
him. To have control, however, he must OV f 
come not only resistance forces but all the oP 


ctu- 


rs e tha 
position forces as well. One should ro m 
power is viewed here as a possibility "ffect 


ducing forces—it refers to the maximum : 
A could have if he actually decided to use 
power. "e 

Two important factors that determine ^^. 
power are the resources of A and the needs c 
“motive bases” of B. The idea is that “a” ^ 0 
of A must ‘tap’ a motive base in order for 51^ 
activate a force [Cartwright, 1959b, P- a 
In other words, A is able to create a force fect 
through the use of resources that can ? 9 
B’s need satisfaction. French and Raven 
provided a detailed discussion of some ° 
different motive bases involved. 


the 


Exchange Theory 


nc 
The exchange theories provide an econo is. 
like analysis of the interaction between 9° in 
The exchange theorists view this interact ors 
terms of the rewards and costs the ^ ex. 
mediate for each other, and focus 0" ke o 
change aspect of the mutual dispensat eral 
rewards and punishments or costs. The? 8 
assumption is that individuals behave $° © qs 
maximize the difference between the ant 
and costs they experience. In these !67. pe 
has power over B and can influence 


ine 
t rmin 
havior to the extent that he can dete 


ol 
j 
«Cee! 
;perient 
control the rewards and costs B expe 


Ss. 


<<< eor — 
-— 
: —. 
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ii em ane Kelley (1959) view interaction 
E. EM ren actor selecting and performing 
his navis as bed sequence of behaviors, from 
cen ot A eed This combination oi 
nos s Mision i: called an outcome for 
coed. Thibaut and Kelley il- 
cea Lele in matrix form where A's be- 
the M repertoire is listed along the top of 
B eu “| and B s along the side. The out- 
can be E possible combinations of behaviors 
A Jmm an the cells at the intersections of 
"s adage m Ns and 
Cosls that A v. pes k T he rewards and 
Various E Sens 3 would experience from the 
The E RM are displayed in each cell. 
experiens, s and costs that an actor would 
and enn pun come from both the other actor 
EM and dissatisfactions 
h t with the behavior. These rewards 
0 give 8 can theoretically be combined so as 
or val some number representing the goodness 
ue of the outcome for the actor. Thibaut 


and K z 
. Kelley pointed out that the rewards and 


Costs 
E A in the cells are seen as an objec- 
Comes pen of the consequences of the out- 
Actors will, ther words, they represent what the 
Sarily- "ls actually experience and not neces- 
hey lon they perceive or anticipate. that 
rgued h experience. — l'hibaut and Kelley 
Clorg? nee over continued interactions the 
and LO HR may become more accurate 
EU resemble the objective matrix. 
Matrix a it is important to recognize that the 
a E oes not necessarily represent the situ- 
Nas the actors see it. 
" Cun outcomes will, of course, have greater 
actor aani others for an actor. However, an 
Pende, attainment of certain agers is de- 
avio ns upon the other actor's choice of be- 
ized rh Thus Thibaut and Kelley conceptual- 
le oy S power over B as A's ability to influence 
Over TA B experiences. The power of A 
Values és g function of the range of outcome 
imple re A can determine for B. For ex- 
Would he B valued all outcomes equally, A 
ould Piden no power, for his choice of behavior 
ave no effect on the outcome value B 
ca, P*Derience. However, if B valued one 
M e more than the others, A would have 
over B through his ability to choose or 
Choose the behavior from his repertoire that 


Wo 
"ld foyi ` 
d provide that outcome, and his power 


Po 
t 
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would be a direct function of the range or 
difference in outcome values he could deter- 
mine for B. The upper limit to this range is the 
best outcome B could obtain in interacting 
with A; however, the lower limit depends on 
the value of outcomes B could obtain in some 
other relationship. If B’s outcomes are poorer 
than he could get elsewhere, he will be likely to 
leave the relationship. This sets a lower limit 
on this range. Thibaut and Kelley also pointed 
out that A may not be able to use the full ex- 
tent of his power as the performance of certain 
necessary behaviors may be quite costly to him. 
Thus, power is usable only to the degree that it 
does not penalize its possessor. Therefore, B's 
counterpower can limit A's power. Their ap- 
proach can be expanded to deal with the inter- 
action among a number of actors by adding new 
dimensions to the outcome matrix for the addi- 
tional actors. However, this makes the analysis 
quite complicated, so most of their discussion 
of power concerns only two actors. 

Emerson's (1962) theory is similar to Thi- 
baut and Kelley's theory. His main focus, how- 
ever, is more on the balance of power and 
changes toward balance. He argued that “power 
resides implicitly in the other's dependency 
[p. 194].” The dependence of B upon A is di- 
rectly proportional to the motivational invest- 
ment (value) B has in the goals mediated by 
A, and inversely proportional to the availability 
of these goals outside the A-B relationship. 
Power is defined as “the amount of resistance 
on the part of B which can be potentially over- 
come by A [p. 194],” and it is argued that the 
power of A over B is equal to, and is based 
upon, the dependence of B upon A. 

A balance of power, in which the power 
actor has over the other is equal, does not mean 
that power is somehow cancelled out. Emerson 
(1962) defined cohesion as the level of mutual 
dependency in the relationship; thus, power 
can be balanced at various levels of cohesion. 
To view power as cancelled out in à state of 
balance is to ignore the consequences for the 
cohesion of the relationship. Emerson argued 
that there is a tendency for power relationships 
to move toward a state of balance. He provided 
a detailed discussion of the processes involved 
and analyzed norms, roles, authority, and 
status in these terms. Tn later papers, Emerson 
(1969; in press, a; in press, b) has expressed 


each 
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these ideas in reinforcement theory terms and 
has gone into the analvsis of group processes 
in more detail. 

Although these theories use different terms 
and have somewhat different emphases, they 
are generally similar in that they argue that A 
has power to influence B's behavior through his 
ability to manipulate the rewards and costs, or 
positive and negative values, that B experi- 
ences in exchange for the desired behavior on 
the part of B. Blau (1964), Karlsson (1962), 
and Kuhn (1963) have provided similar analy- 
ses of social power. 


Political Science Decision-Making Theory 


Although this approach has a political sci- 
ence orientation, it is often referred to in the 
social psychological literature and is relevant 
to social psychological analyses of power. It 
should not be confused with decision theory as 
discussed in this paper, for although the early 
work appeared to be going in the same direc- 
tion, the two theories have since diverged. 

March (1955) argued that power (he used 
the term "influence") should be studied in the 
context of decision making. He stated that “‘in- 
fluence is to the study of decision making what 
force is to the study of motion—a generic ex- 
planation of the basic observable phenomena 

[p. 432].” In other words, the power of an 
actor can be examined in terms of the effects 
he has on the decisions or choices of other 
actors. He then defined influence as “that 
which induces behavior on the part of the indi- 
vidual at time 4 different from that which 
might be predicted on the basis of a knowledge 
of the individual organism at time /, [p. 438],” 
where behavior means any change in the state 
of the organism. Thus, “if the individual devi- 
ates from the predicted path of behavior, in- 
fluence has occurred and, specifically . . . it 
is influence which has induced the change [p. 
435 ]." March provided some discussion of in- 
fluence in terms of changes in the values and 
expectations of actor B and the consequent 
effect on his decision. However, in later papers 
by him and others in this area, this psychologi- 
cal aspect of the theory is deemphasized, and 
the major emphasis is placed on the assessment 
of influence (or power) in terms of his definition. 
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Dahl (1957) elaborated on March's defini- 
tion. He started with an intuitive definition of 
power, which is, “A has power over B to the 
extent that he can get B to do something B 
would not otherwise do [p. 202-203] He 
worked from this idea to his view that the 
power of A over B is a function of the differ- 
ence between the probability of B performing à 
given behavior after A has made some inter- 
vention and the probability of B performing 
this behavior without A’s intervention. i 
amount of power is expressed as the different 
between these two probabilities. Harsany? 
(1962a, 1962b) has extended this analysis 
however, his theory is mentioned below since 
it is related to the decision theory approaches: 

As mentioned earlier, March and Dahl es 
fine power in terms of the outcome of the inte 
action, in contrast to the field theorists is 
exchange theorists who define power 1n teri 
of the process involved. 


Summary 


We have presented several different types oí 
theories that have been advanced to deal Mr 
the phenomenon of social power. Riker (196 A 
in his review article, pointed out the pue. 
fact that while these theories are all quite his 
sonable by themselves, they cannot be pi t 
cisely translated into each others’ terms: 
it is difficult to find direct contradic 
among them. The empirical literature 15 65 
very helpful here, for as Schopler 
pointed out : 


tion? 


ave 
The major theoretical analyses of power typically p 
little data uniquely related to them, nor have s of 
erated anything like a distinctive and cohere? er 
testable issues. The empirical research, on ij y eo 
hand, although often acknowledging a particu a natie 
retical parentage, is ordinarily tied to that 35 
position in a tenuous manner p. 179]. 


* is- 
alysis di í 
iding , 


We feel that the decision theory an 
cussed below may be useful in prov" jila 
framework for clarifying some of the S tion 
ties and differences in the various Hee we 
of social power. In the final secOn ion 
Paper, we briefly examine various pert 
of social power in terms of certain - 
and distinctions developed in our anê 
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DECISION THEORY 


Eire purpose of this section is to present a 
theory Coah of the basic ideas from decision 
n additio are used in the discussion of power. 
these idea there is a short review of how 
cho M ul theod appeared in a number of psy- 
Bein 3 eories. Finally, the appearance of 
erature heory concepts in the social power 
h is discussed. 
4 dem ideas of decision theory, according 
i; il e (950); have their roots in the 
i ae economic writings of Jeremy Ben- 
behavior Jomes Mill, who maintained that the 
ain Mens, men is guided by the desire to ob- 
assessed Es and avoid pain. Actions can be 
toner tie n terms of the pleasurable or painful 
les of the consequences, or outcomes, 
the oe These properties are known as 
s Police of the outcomes, with pleasure seen 
Utility FA utility and pain seen as negative 
among * e argument is that men choose 
all utilit sions those with the maximum over- 
i B This felicific calculus was later put 
e. ematical form and has, with refinc- 
» Come to form a basis for much economic 
PSychological thinking about human 
3 Eun decision making. 
actly el situations the actor may know ex- 
actio at the outcomes of the various courses 
dm! ia will be. The actor’s problem here is to 
Overall e course of action with the largest 
oA utility, This is called a riskless decision. 
ave w situations, however, the actor may 
ttain make a decision where the occurrence of 
tes Outcomes as à consequence of the 
ls is of action is a matter of probability. 
So ted a risky decision. The concept of 
Cte. The. expected utility (SEU) is important 
ultipl E actor's SEU for an action 1$ found by 
] pru the actor's utility for the various 
Actos. mes of the action by the probability the 
ae with their occurrence, and 
g across outcomes. Thus, 


choj c 


Sy 


h 


SEU = Db viti 
il 


With 


X10 


i=l 


Wh 
ere y ; ; 
* n is the number of outcomes, y is the 
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actor's subjective probability that the behavior 
will lead to the outcome, and is the utility 
the actor attaches to the outcome. The require- 
ment that the probabilities sum to one implies 
that the z outcomes are independent and that 
all possible outcomes under consideration by 
the actor are taken into account. When con- 
sidering risky decisions, the maximization as- 
sumption becomes one of maximization of sub- 
jective expected utility. Therefore, the decision 
involves comparing the SEUs for the various 
courses of action and selecting the course of 
action with the largest SEU. 

One should note two points regarding this 
analysis. First, we are dealing with the actor's 
perception of the situation—the focus is on the 
actor's subjective evaluations or utilities of the 
outcomes and the actor's subjective probability 
estimates regarding the occurrence of the out- 
comes. Thus, the actor may hold socially devi- 
ant utilities or objectively inaccurate probabil- 
ities and yet perform as the SEU analysis 
would predict, given his utilities and subjective 
probabilities. Second, this type of analysis is 
often criticized for allegedly portraying man 
as an avaricious miser out to maximize his 
satisfaction at everyone else's expense. Actu- 
ally, there is nothing in our analysis to prevent 
the individual from attaching positive utility 
to the welfare and happiness of others and be- 
having accordingly. 

An important issue here is the question of 
how well predictions based on the SEU analy- 
sis correspond with the actual behavior of in- 
dividuals. It is obvious that humans do not 
have unlimited information-processing capaci- 
ties and this, of course, puts some limitation on 
the SEU analysis as a descriptive model of de- 
cision making. Nevertheless, there is evidence 
to suggest that individuals do, indeed, perform 
as the analysis predicts (see reviews by Becker 


& McClintock, 1967; Edwards, 1961; Peterson 


& Beach, 1967; Taylor, 1965). Additional sup- 


port for this type of analysis is provided in the 
next section, where it is argued that the basic 
ideas of the SEU analysis correspond with the 
basic ideas in @ number of psychological 


theories. 
Related Approaches 


Theories similar to the decision-making 


theory discussed above have appeared inde- 
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pendently in a number of areas of psychology. 
Although there are distinct differences in 
language and emphasis, the underlying idea is 
that behavior is a function of the probability or 
degree to which the behavior leads to various 
outcomes or consequences, and the value or 
utility of these outcomes. Mitchell and Biglan 
(1971) have reviewed a number of theories in 
the areas of verbal conditioning (Dulany, 1961, 
1962, 1968), attitudes (Fishbein, 1963, 1967; 
Peak, 1955; Rosenberg, 1956), and worker 
motivation (Gailbraith & Cummings, 1967; 
Georgopoulos, Mahoney, & Jones, 1957; Graen, 
1969; Hackman & Porter, 1968; Lawler, 1968; 
Lawler & Porter, 1967; Vroom, 1964) where 
this approach has been used with some success. 
Lawler (1971) has provided a similar review. 
Barclay (1971) has reviewed theories in a 
number of areas of psychology and has con- 
cluded that the learning theories of Hull (1943, 
1952) and Tolman (1932, 1948), the personal- 
ity theories of Rotter (1954) and Atkinson 
(1964), and Rosenberg’s (1956) attitude theory 
can be interpreted in the decision theory terms 
discussed above. Feather (1959) and Scheibe 
(1970) have also pointed out a number of con- 
vergences among these theories. Thus, the fact 
that the same basic ideas have appeared inde- 
pendently in a number of theories lends sup- 
port to this type of analysis. In addition, suc- 
cessful research in a number of these areas, 
along with the decision theory research men- 
tioned above, suggests that the variables in- 
volved can be fruitfully measured and used in 
research. Finally, these underlying similarities 
imply that a decision theory analysis of power 
could be tied in with theories in a number of 
areas of psychology. 


Relationship to Theories of Social Power 


It is possible to look at the theories of social 
power discussed above in decision theory terms 
since the process theories and the early form of 
March’s political science decision-making the- 
ory all suggest that B’s response to A’s influ- 
ence attempt is determined by A’s ability to 
affect B’s need satisfaction or provide reward- 
ing and/or punishing outcomes for B contingent 
upon B’s compliance or noncompliance. This is 
related to the decision theory idea that an 
actor’s choice among alternative behaviors is a 
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function of the utility of the outcomes of the 
behaviors for the actor. If we look at the theo- 
ries of social power in these terms, it can be 
seen that they imply a riskless decision-making 
process. We feel that power relations 1n M 
life settings are better viewed in terms of ns : 
decisions. In other words, we are arguing E 
B's subjective probabilities that various p 
comes will occur as a consequence of his Es 
pliance or noncompliance are important - 
in determining his behavior and should iE. 
quently be included in a theory E 
power. "m 

The concept of subjective probability 15 a: 
totally foreign to these theories since pem 
equivalent to subjective probability ean. on 
found in the general theories of behavlo! kr 
which the theories of social power are m 
However, the concept of subjective proba e v 
has generally not been incorporated for n) 
into the central arguments of the var 
theories of social power. "C 

The concept of subjective probability ae 
appeared in a number of places in the fiel fet" 
ory literature. Lewin made a number of | the: 
ences to subjective probability in his field . 0 
ory analysis of behavior; and his theory a 
level of aspiration (Lewin, Dembo, Festing” 
& Sears, 1965) is formally equivalent to et 
SEU analysis. He did not, however, incon i 
ate these ideas into his analysis of social po 
Cartwright (1965) and French and rob- 
(1959) also made reference to subjective P the 
abilities. Cartwright stated, “in genet?) pe 
strength of force induced by an act of Aw 
greater the greater B's subjective pr? 3 
that compliance will result in a favora 
come with respect to a motive — came 
wright, 1965, p. 32],” and argued in we has 
paper that the field theory approach dec" 
much in common with other theories ° s1 
sion making which employ such conce rob 
alternatives, expectations (subjective rriso™ 
ability) and utility [p. 25].” French, N "s hel! 
and Levinger (1960) and Zipf (1960), ogei 
field theory research on social power (orm 
ally conceptualized some of the forces : ol ut" 
of the product of the valence or ele mur 
comes for compliance and noncompli^ thet 
tiplied by the subjective probabilitie? 
occurrence. 


DECISION THEORY AND SOCIAL POWER 


CM imi above, the exchange theo- 
cn aem power are based on learning theo- 
Es ip ene concepts of exchange. With 
a Ae earning theory, Homans (1969), 
Rito aA ea mentioned in the preceding 
ability ] ia rà t hat the idea of subjective prob- 
iore = bs ein in with the concept of 
BD history eder cement. The role of the 
En rehtorcement has not been elab- 
abalyses prer detail in exchange theory 
| ESL social power, although Emerson 
E n Istory of reinforcement in his more 
EN c ls The economic ideas used in ex- 
E — are quite similar to decision 
Behave not eer ing sind probabilities 
Analyses. een explicitly incorporated in the 
p F political science decision-making 
Power ^ eres (1955) suggested looking at 
) Ptobabjl terms of B's utilities and subjective 
March rh although subsequent analyses by 
d ee 1 Dahl have emphasized the outcome 
ction rather than the process. Harsanyi 
Eats 19525), however, has provided a pro- 
A ieu is in an extension of Dahl’s theory. 
Bainin A e use of power in terms of a bar- 
Eos which A and B negotiate the 
E oot ity with which B will perform X, and 
Uis. 8 at this process in terms of the actors 
968) } and subjective probabilities. Nagel 
Sanyi'e has modified certain aspects of Har- 
‘YVs analysis and has then shown that an 
eg of social power can be useful in 
| tollen a number of theoretical problems 
Adqi d in the social power literature. In 
"n on, he shows that this type of approach 
.^! provide a useful framework for interpret- 
§ and integrating various theories of social 
Wer, 
re At point here is that decision theory ideas 
Cal an inconsistent with the various theoreti- 
ifs. alyses of social power. Indeed, there are 
ties ences in emphasis among the various the- 
n as each has its unique perspective on 
ecisio ysis of social power. Y et we feel that a 
Serye T theory analysis of social power may 
| Similari basis for clarifying the underlying 
t eorie. les and differences among the various 
B iss and resolving certain issues regarding 
ysis of social power. 


A 
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DECISION THEORY ANALYSIS 
oF SOCIAL POWER 


General Conception of Power 


In this section a rather general view of power 
is discussed that hopefully will provide an inte- 
grated view of a number of seemingly different 
conceptualizations of power. In the course of 
the discussion, a number of different terms are 
used to distinguish various aspects and types of 
power. This is not due to some fascination with 
coining terms, but rather is a result of an effort 
to distinguish a number of quite different phe- 
nomena that all have been referred to by the 
same term—power. The concept of power is 
first examined from the perspective of A and 
then from the perspective of B. Finally, certain 
aspects of the way we conceptualize the rela- 
tionship between A’s and B’s perspectives are 
discussed. The term actor is used in our discus- 
sion to suggest that the analysis may apply to 
relations between groups as well as to indivi- 
duals. It is important to recognize, however, 
that a complete theory of group behavior in 
power relations would require, in addition to 
the material discussed here, a more detailed 
analysis of group decision making. 

Our starting point here is Kuhn's (1963, p. 
317) general notion of power as the ability to 
satisfy wants or obtain goals. These goals may 
be social or nonsocial. Heider's analvsis of an 
actor's goal attainment is useful to consider in 
this context. (Heider, 1958, pp. 82-83). He 
views the ability of an actor to obtain a goal 
(X) as a function of the effective force of the 
actor (ff actor) and the effective force of the 
environment (ff environment). Whether or 
not actor A obtains his goal (X) depends on 
whether or not the effective force of A is great 
enough to overcome the opposing effective 
force of the environment. Heider argued that 
the effective force of A can be analyzed into a 
power factor and a motivational factor called 
trying. The power factor is a function of a 
number of things; however, ability is seen as 
being the most important. The motivational 
factor refers to A’s intentions and effort ex- 
erted. Heider diagramed the relationship be- 
tween these factors as follows: 
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Power Jf environment 
^ 5 
Se x - 
Trying ff actor ~ Attainment of X 


We feel that these terms generally corre- 
spond to the different ways power has been 
conceptualized and measured. Thus, if the 


Possible power 
b 


N 
Decision 


A’s possible power refers to the abilities and re- 
sources that A could use to obtain a goal. It 
refers to the effects that A could have in a given 
situation, but not necessarily to the effects that 
A will actually have in that situation. The 
term possible power refers to an objective as- 
sessment of what A could do, and this is not 
necessarily the same as A's own perceptions or 
other actors’ perceptions regarding what A 
could do. A's decision involves the choice to 
actually use some of this possible power in a 
Specific way to obtain some goal. This decision 
can be seen as a function of A's SEU for taking 
some goal-oriented action, in comparison to 
A's SEUs for alternative actions. Important 
factors are A's positive utilities associated 
with the goal, negative utilities associated with 
the expenditure of various resources, time, 
effort, etc., and A's probability estimates re- 
garding the occurrence of these outcomes. 
Possible power plus the decision to use some of 
it in a specific way to obtain some goal deter- 
mines A’s realized power or the force that will 
actually be exerted by A in an effort to obtain 
the goal. A’s effective power or his ability to 
actually obtain the goal is determined by A’s 
realized power and situational factors that may 
affect goal attainment. These situational fac- 
tors are often negative factors to be overcome; 
however, they can, in some situations, facilitate 
or support goal attainment. This framework 
combines various distinctions made by Dahl- 
ström (1966, p. 238), Nagel (1968, pp. 133- 
135), and Wrong (1968, pp. 677-681) in their 
discussions of social power. 


Situational factors 


Realized power———— —-—Eflective power 


different conceptions of power are su 
in this diagram, some relationship among 
can be seen: 


bstituted 


Social Power 


; of 
Social power can be seen as a special Pr 
this general conception of power—it Te) cet" 
the situation where A's goal is to obtain A 
tain behavior from another actor 96: ; 
number of writers (Bachrach & Baratz, in ed 
Harsanyi, 1962b; Riker, 1964) have P pes 
out, however, that there are two differen: "oe 
of social power. The first type involves ; om B 
where A obtains the desired behavior p ces 
by influencing B’s decision-making BY jon 
Thus A provides incentives, informe ich 
promises, threats, etc., in order to san. | 
B's choice of actions or behaviors. The 5° at 
type is more similar to nonsocial power 1? 
A obtains his goal independently, an 
in spite of B's decisions. "s 
Following Harsanyi (1962b), this fI. the 
is referred to as incentive social power 2" 
second type as independent social pore” yp’? 
pendent social power is limited to cert ^ 
of goals; nevertheless, it is included fred 
in discussions of social power and is 01557 
briefly in the next section before going 0" ow 


ha 


main topic of interest—incentive S0C® © fre? 

Independent social power. The ent of 
quently discussed examples of this ; cont? 
social power are physical force and the sd pe 
of group decisions by coalitions. er 15° 
nomena are intuitively related to discum i ue 
power; however, there is some confusio ei 
literature regarding their relationshiP |, most 


theories of social power which ate; for a theo 
part, incentive theories. Their place m conte? 
of social power can best be seen !n ye 
of a general framework including 


| 
| 


$ 
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T ocial power, for the form of power involved 
ocial only in a limited sense. The actual 
M ee involved are similar to those 
ul cial power even though another actor 
ved. 
E ges the actual physical control 
Ibvolves r " Ir is not the threat of control—it 
BE PM physically overcoming the 
E tns iw Examples can be seen in parents 
ilacin k ied children to bed by physically 
icti hem there, the robber obtaining his 
elc. Va money by knocking him unconscious, 
plies T oorn (1962) wrote, “force ...dm- 
s nes the power-subject is degraded to 
to him im 5» an object. Since no choice is left 
as E F oses practically all his human qual- 
5)" G oe as an object of action [p. 
classi oldhammer and Shils (1939) in fact 
ified force as nonsocial power. 
epee theory in voting situations, as dis- 
and b By Gamson (1964) ina review article, 
ed Shapley and Shubik (1954) in their 
si eri on a legislative body, includes con- 
Social ons of both incentive and independent 
E Hie 1 he actual formation of coalitions 
actors Pee in terms of how the resources of 
Actors igna influence the decisions of other 
inal de n joining a coalition. However, the 
simpl cision of the group as a whole is seen 
the dis a matter of which coalition controls 
Seen à es. The coalition with the most votes is 
B automatically obtaining its goals, ir- 
Pective of what the minority wants or 
€cides, i 
paS although these phenomena involve 
i. Pills s je ene B's decision making is not 
leid factor that it is when we consider 
L lve social power. 
ee social power. This form of social 
Boa] : can be seen in the situation where A's 
T" to get B to perform a certain act and A 
ii T to obtain this goal by influencing p E 
ems T Thus, A's power can be examined in 
^s of his effect on B's decision. 
in the e conceptualize B's decision process 
tion n Pt discussed above. In a given situa- 
Choose ies a number of discrete behaviors to 
'eprese rom. T he behavior desired by A is 
e era by X and the set of remaining 
e iud is represented by xX. Any specific 
umber. in X is referred to as X;. There are a 
of possible outcomes for each of the 
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behaviors. B's SEU for each of the behaviors 
can be determined by multiplying B's sub- 
jective probabilities that the behavior will lead 
to these outcomes times the utility B attaches 
to the outcomes. Thus we can obtain SEUx, 
SEUs, SEUx, .. - , SEUX,. 

The possible outcomes are viewed as having 
a number of components, some of which are 
determined by A and others which stem from 
situational factors such as other actors, the 
impersonal environment, intrinsic satisfactions 
or dissatisfactions that B experiences from 
performing certain types of behavior, etc. 
Thus B's SEUs are determined partly by A’s 
manipulation of the outcomes and partly by 
the effects of situational factors on the out- 
comes. Consequently, B’s SEUs for the behav- 
iors can be broken down into two parts—one 
reflecting A’s effects on the outcomes B antici- 
pates experiencing and the other representing 
the effects of the situational (S) factors 


Therefore, 


SEUx = SEUxq + SEUx® [1] 


[2] 


According to the maximization assumption, 
B should choose the behavior with the maxi- 
mum SEU. We are assuming here that there 
are some alternatives for which, 


and 
SEUs, = SEU, ay + SEUx c 


[3] 


hasituation in which, 
ects of A on the out- 


SEUx,s = SEUx«(s) 5 


that is, we are dealing wit 
in the absence of the eff 
comes, B would choose some alternative other 


than X. If B would choose X to begin with, 
there would be no need for A to try to influence 
B. In fact, only those & alternatives that B 
would possibly choose in preference to Y are 
considered in our analysis. 

Whether or not B will perform X can be de- 
termined by comparing B’s SEU for X with 
B's SEUs for each of the alternative behaviors. 
If B is to perform X, the difference between 
SEUx and SEUx; should be positive for all the 


alternatives under consideration. 


SEUx — SEUX, > 0 [4] 


for i = 1, 2,--+) k. In other words, B’s SEU 
for performing X should be greater than his 
SEUs for any of the k alternative behaviors. 


442 


In attempting to influence B, A's goal is to 
get B to perform X and to not perform X;. 
Consequently, we would expect A to manipu- 
late the outcomes that B anticipates in order 
to make B's SEUx larger and B's SEU, 
smaller so that the differences in Expression 4 
would be positive and B would perform X. 
Thus, a measure of the effect that A has on 
B's choice between X and some X ; is the extent 
to which A contributes to the difference be- 
tween SEUx and SEUx,. Therefore, A's real- 
ized power over B with respect to a choice be- 
tween Y and some X; is given by 


SEUx(ay — SEUxX;u. 


5] 

Although it does not occupy a central place 
in our analysis, one could perhaps derive some 
index of the overall effect A has on B's de- 
cision bv summing or averaging Expression 5 
across alternatives. These procedures, how- 
ever, raise a number of questions about the 
number and level of generality of the alterna- 


tives that we do not have space to deal with 
here. 

Whether or not B will actually decide to per- 
form X is, as was discussed above, a function 
of Expression 4. If we substitute Equations 1 
and 2 in Expression 4 and rearrange, we get: 


(SEUxq; — SEUx;u) 
+ (SEUxs) — SEUx s) 0 [6] 


for m 1, 2,..., k. Actually, the question re- 
garding what B will do can be reduced toa com- 
parison between SEUx and the maximum SEU 
of the alternatives (SEU max). If SEUx is 
larger, B should perform X ; if SEUx max is 
larger, B should perform X max. Thus, for this 
comparison, Expression 6 becomes 


(SEUxa; — SEUx maxca)) 
+ (SEUxis) — SEUs s) > 0. [7] 


It can be seen that the first term in parenthe- 
ses represents the effects of A on the outcomes 
while the second term in parentheses repre- 
sents the effects on outcomes stemming from 
other factors such as other actors, the imper- 
sonal environment, intrinsic satisfactions, etc. 
The combination of the two then determines 
whether or not B will perform X. Therefore, 
with respect to B's choice between X and the 
alternative with the maximum SEU, the first 
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term in parentheses in Expression 7 i a 
A's realized power over B while the enh 
terms in parentheses represents the eic 
situational factors. The combination of the 
two terms then determines A's effective Powe? 
over B. 5 er, 
According to this conception of social ae E 
A can exert power over B and have some HO 7 
on B's decision and still not obtain B's Me. 
pliance, for B's ultimate decision and behav} E 
is determined by situational factors, 1n we 
tion to A's realized power. We could, of cou i 
focus solely on A's effective power and mee 
power only in terms of B’s behavior. Hoe i 
as Nagel (1968) pointed out, this can lead " 
confusion for the statement “A has no pore 
affect B’s behavior” can be erroneously 6 
preted as meaning A is totally impotent 
exerts no force at all. : thal 
Implicit in our analysis is the idea ords; 
power refers to, in Bertrand Russell’s hi the 
"the production of intended effects, x at 
analysis is centered around the behavior t E. 5 
desires or intends to affect. The central Tiple 
tion in our analysis is whether or not A 15 ome 
to affect B's decision making regarding "i Í 
behavior A desires. Thus, the assessme” otl 
power here requires the determination 9' 5 
A's intentions and the effects A has 9" 
decision making. ;ome 
How one defines a concept depends um p to 
extent on the kinds of questions one inte? ol 
ask. We feel, however, that the analysis 5 of 
number of important issues regarding the p [an 
social power requires some consideration «ing 
actor’s intentions and effectiveness in obit ste 
goals. For example, leadership can be Sedler 
in terms of the exercise of social power efte 
1968), and questions regarding leader ces 
tiveness require an assessment of how 87 ion 
ful the leader is in obtaining goals. Ina owe! 
various conflicts over the distribution © Bors. 
in groups and organizations reflect irc thei" 
concerns regarding their ability to obta! once? 
goals. Consequently, we feel that out ‘ysis of 
tion of power may be useful for the ana ^ c (e 
a number of issues. Additional discussio" Cart 
issue of intentionality can be found ed 6167 
wright (1965, p. 11) and Wrong (1969; P 
671). ece? 


+4 4e not c 
We should point out here that it f A'S inte” 


sary for A to act for B to be aware o 
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ae ooo A’s decisions and inten- 

E in y basis of general cultural knowledge, 

ca E with others similar to A, communi- 
1 om other actors regarding A, past ex- 

Ne with A, ete. Friedrich (1941) referred 

a oan as the à rule of anticipated reac- 

E nd in his discussion of power in organ- 
ons, Simon (1957) wrote: 


ü fnat 

E onim member is seldom presented with an 
Ne he 15 do so and so or suffer the consequences." 

Denis anticipates the consequences of continual 

Sons who don or failure to please the person or per- 

and this BMS the ability to apply sanctions to him, 

E outer es ation acts as a constant motivation 

xpressed threats from any person [p. 196]. 


Eee (1968) has pointed out that this “rule of 
M Emm reactions” is a problem for a num- 
fined į theories of power, for power is often de- 
ed in terms of B's response to some act of A. 
pronun, situations in which A does not 
à all outside these definitions of power. The 
NT of anticipated reactions are included in 
a analysis, for we do not require that B’s 
ee of A’s intentions necessarily re- 
a s from some specific influence attempt or 
mmand by A. 

We feel that a consideration of the effects of 
E peted reactions in the use of social power 
and to clarify the distinction between actual 
the oe power. Specifically, we argue that 

ee between actual power and po- 

incti power can be seen in terms of the dis- 
ns, on between A's power as stemming from 
s E influence attempt and A's power as 
ions. TÉ from the effects of anticipated reac- 

Te Fe 1 hus, both actual and potential power 

Jossib] uded in our concept of realized power. 

owe € power 1s distinguished from potential 
the see the fact that possible power refers to 

a A could have on B’s decision while 

tou M power refers to the effects A. has 
ie B's anticipation. of A's reactions. 
these = ee) provided further discussion of 
a Istinctions. 
diea, we would like to point out briefly a 

Xten "d of ways in which this analysis may be 
literat ed to deal with other issues in the power 
i, Wi ‘Ure. First, the second term in Expression 
facto ich represents the effects of situational 
terme ? can be broken down to give separate 
actes or the realized r of specific other 

Mors T ealized power of sp : 

* Thus, the analysis may be applied to 
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situations where a number of actors are trying 
to influence B. Second, as we indicated earlier, 
the basic ideas of this approach are related to 
the basic ideas in a number of theories of at- 
titudes and attitude change (Fishbein, 1963, 
1967; Peak, 1955; Rosenberg, 1956); conse- 
quently, it should be possible to tie in notions 
of influence through attitude change and ma- 
nipulation of information with this analysis. 
Nagel (1968) made the same point. Third, we 
have focused on B’s decision-making process in 
the most detail since this corresponds with the 
major focus of the other theories of social 
power. However, A’s and B’s decisions are in- 
terrelated in that each of the actors is in- 
fluenced in making his decisions by his per- 
ceptions and expectations regarding the other’s 
decision-making process and behavior. A more 
detailed analysis of this interaction between the 
decisions of A and B may be useful in clarifying 
various topics such as bargaining and the effects 
of counterpower. 


COMPARISON OF VARIOUS THEORIES 
or SOCIAL POWER 


In this section, the theories of social power 
discussed above are examined in terms of dis- 
tinctions that have been made among different 
aspects and types of social power. This may 
help to clarify the relationships among these 
theories by indicating the ways in which the 
various conceptions of power are similar or 
different. Our purpose here is not to evaluate 
theories on the basis of whether or not they in- 
clude or focus on certain aspects or types of 
but rather to provide a framework for 
examining the correspondence among the vari- 
ous theories. In some cases, statements made 
by the various theorists are open to a number 
of different interpretations. In these situations, 
we have tried to choose interpretations that 
are most consistent with the rest of their argu- 


power, 


ments. i 
First, it can be seen that the focus in a num- 


ber of theories is on possible power or the effects 
A could have on B, while the focus in others is 
on the effects A actually has on B—realized 
fective power. Lewin, Cartwright, 
Thibaut and Kelley, and Emerson, along with 
Dahl, focus on the effects A could have on B. 


Thus, in terms of their theories, the statement 
an that A is 


power or € 


«A has power over B” does not me 
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necessarily having an effect on B at that time. 
March, in contrast, is concerned with the effect 
A actually has on B. 

Second, there are differences among the vari- 

ous theories in the extent to which the effects 
of situational factors are included in the defini- 
tion of power. We distinguished between A’s 
realized power, which is a function of A’s abil- 
itv to affect outcomes for B, and A's effective 
power, which is a function of A's realized power 
plus the effects on outcomes stemming from 
situational factors such as other actors, B’s 
intrinsic reactions to the act, and the imper- 
sonal environment. Although some theorists 
deal only with possible power, we can still look 
at whether the effects of the use of some of this 
possible power would be conceptualized in real- 
ized or effective terms. Both Lewin’s and Cart- 
wright’s definitions of power include what we 
call realized power plus B’s negative reactions 
to being influenced. Cartwright’s concept of 
control, however, includes the effects of various 
situational factors and is equivalent to our 
concept of effective power. Thibaut and 
Kelley’s definition of power includes outcomes 
affected by A and by the situational factors we 
discussed, and therefore corresponds to our 
concept of effective power. Emerson's concep- 
tion of power includes A's realized power plus 
the effects of B's having alternative sources of 
utilities other than A. March's definition of 
power (influence) may refer to either realized 
or effective power since he is concerned with 
both changes in internal cognitive states and 
changes in overt behavior. Dahl's definition of 
power refers to effective power for he is inter- 
ested in A's ability to affect B's behavior. 

Third, there are differences among the vari- 
ous theories of power according to whether or 
not the definitions of power include the effects 
of anticipated reactions on the part of B. Cart- 
wright and Dahl defined power as a response to 
an act of A and thus focus on actual power. 
Lewin, Thibaut and Kelley, Emerson, and 
March do not specify that A must act, and con- 
sequently the effects of anticipated reactions or 
potential power can be included in their de- 
finitions of power. 


CONCLUSION 


Social power has been examined in the con- 
text of decision making by the actors involved. 
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f , ae A 
We briefly summarize here what we see as th 
major advantages of this type of analysis. 


1. By looking at social power in terms of a 
perceptions and decisions of the actors, 
should be able to make specific, testable pre 
dictions about the behavior of actors in pu 
relations. Although we have not dealt ib 
methodological and measurement issues me o 
paper, successful rescarch in decision : ae 
and related areas suggests that the variab es a 
are dealing with can be fruitfully used in € 
virical research. 

2. The focus on decision making has led us E 
a consideration of certain factors often 2n sí 
looked in the analysis of social power, ae 
subjective probabilities and situational -— 
and has suggested ways of incorporating d 
factors as central aspects of a theory of s 

power. „ork for 

3. This approach provides a framew vw n 
comparing and perhaps integrating di that & 
conceptions of social power. We argued jes 0 
number of differences in the various eor E. 
social power correspond to distinctions 
made in our analysis. 

4. This approach is related to theo niy 
number of areas of psychology. Consequ? jn 
it may be possible to tie in related al the 
learning, motivation, attitudes, etc. wit 
analvsis of social power. 


ries in ? 
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The comparative effe 
on posthospital adjustment was su 


pital recidivism and posthospital empl 


patients who receive the tradition: 


perhaps some form of individual or group tl 
main out of the hospital or find employmen 
against which the unique effects of rehabilitation procedures cou! 
Several of the conclusions that evolved out of the survey 


(a) Most all types of inpatient treatment innovations improv 
h does not indicate that these approaches 


ustment. (b) Ex-patients who attend 


in-hospital behavior, but the researc 


can singularly effect posthospital adj 
aftercare clinics have a lower rate of recidi 
tional facilities reduce recidivism but demons! 
tients to function independently, as measure 
in the community. (d) There is a definite 
specific outcome criteria so that the compara 


ctiveness of various psychiatric rehabilitation procedures 
rveyed using the outcome criteria of hos- 
oyment. The percentage of psychiatric 
al hospital regimen of drug treatment, and 


herapy, and who are able to re- 
t was established as a base line 
ld be evaluated. 
are as follows: 
ve the patients’ 


vism than nonattenders. (c) Transi- 
trate little effect on enabling pa- 
d by posthospital employment, 
need for the continued use of 
tive effectiveness of various psy- 


chiatric rehabilitation procedures can be meaningíully evaluated. 


Ew present trend of discharging more and 
Prompt V pq psychiatric patients has 
Dare dh a concern about how to best pre- 
when ius. patients to function adequately 

dre return to the community (Mosher, 
ectin a & Weinckowski, 1970). Re- 
Boet is concern, various rehabilitation 

E E have been designed to facilitate 
into | se Rakan of the psychiatric patient 
empt e community. The present survey at- 
3 Eo" determine the efficacy of these pro- 
E order to evaluate our current rehabilita- 
e Eu meaningful outcome criteria must 
te a Typically, procedures designed to 
Val ilitate the psychiatric patient have been 
dnd by using à variety of criteria, 1n- 
spit recidivism, posthospital employment, 

on x discharge rate, and hospital adjust- 
Present ecause of the multiplicity of criteria 
Com y used, it is extremely difficult to 
hu" the effectiveness of different pro- 

To help overcome this difficulty, both for 


Eo 

A, s*Quests for reprints should be sent to William 
Rog aithony, Department of Counselor Education, 
ton 9? University, 765 Commonwealth Avenue, Bos- 


rm assachusetts 02215. 


this present survey and hopefully to serve as 
a basis for future comparisons, two criteria, 
recidivism and posthospital employment, were 
selected and used consistently throughout the 
survey. Recidivism is defined as the percentage 
of discharged psychiatric patients who are 
subsequently rehospitalized. Posthospital em- 
ployment, as defined in this survey, refers to 
the percentage of discharged psychiatric pa- 
tients who are competitively employed at fol- 
low-up, or employed full-time during the en- 
tire follow-up period.” 

In selecting these two criteria, other pos- 
sible criteria such as hospital discharge rate 
and various measures of hospital adjustment 
were ruled out. The research seems to indicate 
that the evaluations of rehabilitation efforts 
made from a hospital base do not appear to 
be consistently related to functioning in the 
and thus are not valid outcome 
ls of rehabilitation are to 
y functioning (Bloom & 


community 

criteria if the goa 

improve communit. 
eese 


Í 2Tt should be pointed out that recidivism and 
posthospital employment are essentially two different 


criteria. Rehabilitation programs that attempt to 
have an effect on posthospital employment cannot 
assume that they will also have an affect on recidi- 
vism (Fairweather, 1964; Freeman & Simmons, 1963; 


Paul, 1969). 
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Lang, 1970; Ellsworth, Foster, Childers, Ar- 
thur, & Kroeker, 1968; Forsyth & Fair- 
weather, 1961; Paul, 1969; Schaeffer, 1969; 
Walker & McCourt, 1965; Williams & 
Walker, 1961). 

On the other hand, recidivism and post- 
hospital employment seem to be criteria that 
are more commonly used and more easily de- 
fined. This does not imply that there are no 
problems involved in using these criteria as 
indicators of community functioning (see Ells- 
worth et al., 1968). However, the selection of 
recidivism and posthospital employment as 
the basic criteria used here does seem to make 
sense both economically and psychologically. 
Concerning recidivism, most would agree that 
one is psychologically “better off” if he can 
avoid returning to a psychiatric institution; 
economically, it is less expensive for the tax- 
payer if the patient remains out of the hos- 
pital. Concerning employment, many would 
agree that working has psychological benefits; 
economically, work produces tax dollars and 
avoids government aid payments. 


Basr RATE 

In order to evaluate the unique effects of 
rehabilitation procedures, the effects of tradi- 
tional hospital treatment on recidivism and 
posthospital employment must be established 
as a base line. That is, what is the percentage 
of psychiatric patients receiving the tradi- 
tional hospital regimen of drug treatment and 
perhaps some form of individual or group psy- 
chotherapy who are able to remain out of the 
hospital or find employment. Knowing this 
base rate, the efficacy of specific rehabilitation 
procedures can be evaluated by comparing 
the results obtained by these specific re- 
habilitation procedures with the results ob- 
tained by traditional hospital treatment. 


Recidivism 


Several studies provide estimates of the 
recidivism base rate for hospitalized psy. 
chiatric patients. Though the studies differ in 
years sampled, geographic location, and type 
of institution, their results are remarkably 
similar, and suggest a recidivism rate for a 
I-year period of approximately 40%-50%. 

For example, Miller (1966, 1967) and Sa- 
vino and Schlamp (1968) reported recidivism 
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rates in California for 1956, 1963, 1965, and 
1966 to be 40%, 40%, 48%, and 53%, re- 
spectively. A study of Chicago residents (Or 
linsky & D'Elia, 1964) found a recidivism 
rate of 46° for a group of patients who re- 
ceived traditional care. A study based at a 
Cleveland hospital reported 50% M 
in the first year (Friedman, von Mering, - 
Hinko, 1966), while an extensive study. y 
Massachusetts! hospitals (Freeman & E 
mons, 1963) found a 1-year recidivism ra! 
of 38%. 

Other studies not specifically conce t 
with rate of recidivism report data from sae 
a base rate can be computed. Results of Bloor 


ned 


Ch; 
and Lang (1970) suggest a base rate of ul 
Lorei (1967) a base rate of 39%, W 


Wilder, Levin, and Zwerling (1966) report 
a 45% readmission rate between 1 anc 
years after discharge. "T. 
Some researchers also have examine year 
cidivism rates of less than or more than 1 : es 
and typically have reported data that d 
a continual increase in recidivism as time p 
discharge increases. Within 3 months, & 
ported rates of return were 1596 (olny 
D'Elia, 1964); within 6 months, 4046; m 


" 1- 
E 0; Erie 
and 30% (Fairweather et al, 196 1964): 


man et al., 1966; Miller, 1966, 1967). 


Employment eg! 

The employment data suggest that dum 
the year following discharge, approxim 
2054-30% of the ex-patients work either 
time throughout the year or were employe all. 
the 1-year follow-up date. For example, 28% 
Smith, and Shimkunas (1966) classified "i. 
of their sample as “steady workers," 4 


ate» 
full- 
t 


A bet? 
"employed at time of follow-up and kad ait 
working continuously on a single job Wj 


r 1 
serious absenteeism fp: 87.7 Similarly, - had 
(1967) reported that 249% of his saMP™ j- 
Worked full-time for at least 1-¥e (1563) 
year follow-up, Freeman and Simmons ient* 
found that 60% of the nonrecidivist P 
were still working, or roughly 2076 f 
total sample of discharged paia of less 


Base-rate figures for time periit iy , Tbe 


atient 
the 


more than I-year are at best ten 


| only long-term study from which base-rate 
pa can be gleaned reported on a 3-year em- 
GP follow-up, which found 2596 of the 
a D. sample of hospitalized patients living 
: e community and competitively employed 
(Walker, Williams, & Kelley, 1960). 
Unfortunately, employment data for a time 
e of 6 months do not seem to be reported 
Oleh -time employment figures. For example, 
4 mers (1968) stated that of a sample of 
xb patients released from 12 Veterans Ad- 
ths en hospitals, 33% worked more 
Ted month during the 6 months following 
b. mpm Fairweather (1964) reported 38% 
E raditionally treated hospital patients 
Wark employed “some of the time," while 
alker and McCourt (1965) found that 47% 
of their sample of Veterans Administration pa- 
tients had experienced “some employment.” 
| However, when Walker and McCourt (1965) 
Used full-time employment as their criterion, 
the percentage originally classified as em- 
ployed was decreased by about one-half of 
23%, i 
Mara finca combined base-rate percentages 
ES ployment would suggest that during 
Ea rst 6 months after discharge, 30%-50% 
e patients become gainfully employed. 
ate n employment percentages are based on 
er employment status at follow-up or full- 
me employment during the entire follow-up 
ok the base rate appears to fall between 
%-~30%, regardless of the time period 
| Sampled. 
pos 1 presents a summary of the base- 
à e percentages for both the employment 
nd recidivism criteria. Using the base-rate 
Dercentages for comparative purposes when 
Necessary, the effectiveness of various re- 
abilitation procedures can now be surveyed. 
"or purposes of discussion, rehabilitation tech- 


fes Ju egent data were derived from studies on 
Schi ma psychiatric patients in general (typically 
Paine renics) . One researcher (Fairweather, 1964; 
Fin ae Simon, 1963; Fairweather, Simon, 
ein Weingarten, Holland, Sanders, Stone. & 
onc Pane! has consistently found that acute psy- 
Ditalize s better in the community then either hos- 
résine nonpsychotics or chronic psychotics. If 
Rees programs deliberately select less severe 
Should : their recidivism and employment rates 
here be better than the base-line data presented 
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TABLE 1 


SUGGESTED BASE-RATE DATA FOR RECIDICISM 
AND EMPLOYMENT 


Full-time Em- 
ployment (%) 


Time since discharge | Recidivism (%) 


3040 — | 


6 months 30-50" 
12 months 40-50 | 20-30 
3-5 years 65-75 | 25b 


, * Percentage of those who became gainfully employed. Rate 
similar to 12-month figures when criterion is entire 6 months 


of employment. 

t Based on only one study. 
niques were divided into two main categories 
depending on when and where the rehabilita- 
tion efforts took place—in the hospital prior 
to discharge, or after discharge on an out- 
patient basis. 


INPATIENT REHABILITATION 


The hospital rehabilitation programs were 
further divided into four categories: (a) tra- 
ditional hospital treatment, (5) work therapy, 
(c) “total push” therapy, and (2) nontradi- 


tional groups. 


Traditional Hospital Treatment 


It does not seem to matter whether hos- 
pitalized psychiatric patients receive eclec- 
tically oriented group therapy (Haven & 
Wood, 1970); psychoanalytically oriented in- 
dividual or group therapy (Walker & Kelley, 
1963); individual or group therapy (Fair- 
weather & Simon, 1963; Fairweather et al., 
1960); or drugs, shock, individual or group 
therapy (Freeman & Simmons, 1963). | Re- 
gardless of the type of traditional therapy pa- 
tients receive, their recidivism and em loy- 
ment rates are not differentially fected Tn 
the preceding outcome studies of speci 
treatment modalities, the recidivism rates 
were similar to the base-rate figures for hos- 
pitalized patients, ranging from a low of 38% 
for 1 year (Freeman & Simmons, 1963) to a 


high of 73% for 3 years (Walker & Kelley, 
T percentages 


1963). Full-time employment 
ranged from a high of 42% at 6 months * 
M NM 


4 The validity of this somewhat higher than base- 
rate percentage is suspect. It was the only one of 
Jes that differentiated between treatment 
18 months follow-up the 
t has disappeared (Fair- 


nine variab 
groups. Furthermore, by 
difference in employmen 
weather & Simon, 1963). 


a 
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(Fairweather et al., 1960) to a low of 2366 at 
3 years (Walker & Kelley, 1963). 


Work Therapy 


Kunce (1970) surveyed the literature on 
work therapy and concluded that the research 
does not Support the idea that work therapy 
can be therapeutic. He estimated that regard- 
less of whether patients receive work therapy, 
33% will become employed, a finding con- 
sistent with the base-rate data presented here, 
A recent study (Walker, Winick, Frost, & 
Lieberman, 1969), which contrasted two 
types of work therapy, reported that at 
a 6-month follow-up 36% of both groups 
"held regular competitive work at some time 
during the 6 months." 

Some researchers ( Barbee, Berry, & Micek, 
1969) have suggested that work therapy may 
foster institutional dependency. Their results 
indicated that patients participating in work 
therapy remained longer in the hospital than 
nonparticipants, During the 2-year follow-up, 
4675 of the work therapy group and 2396 of 
the nonparticipants were readmitted to the 
Same hospital. However, when readmission to 
all psychiatric facilities was 


Work therapy (Cheney & 
Kish, 1970; Hoffman, 1965) have presented 
follow-up employment figures considerably 
better than the base rate, However, these in- 
vestigators included in their figures only those 
patients who successfully completed their 
therapy program or were placed after therapy 
ended. For example, Hoffman (1965) re- 
ported 7695 of the patients completing the 
vocational program at a state hospital were 
gainfully employed, but when the total popu- 
lation entering the program is included in the 
analysis, the success figure drops to approxi- 
mately 36%. Perhaps these programs are 


ANTHONY, SHARRATT, BUELL, AND ALTHOFF 


counting as successes the 3056—5096 ye 
would have found some type of employme 
even without a hospital-based work therapy 
uc A to date indicates that "m 
therapy alone does not increase the panch 
probability of remaining in the som: 
or obtaining employment. These conclusio 

are consistent with the data of Walker e 
McCourt (1965), who found no € 
between work like activity in the hospital à 
later community employment. 


Total Push Therapy 


As defined in this article, total push WE 
procedures attempt to structure the tota a- 
pital environment so that most all of re 
tients’ waking hours are directed at po 
peutic ends. Although these procedures (o 
ously described as milieu therapy, at token 
therapy, social learning therapy, and etica 
economies) differ in terms of their hae 
base, the techniques used to facilitate S tion, 
and the systematicness of their applica aly 
they agree on the necessity of therapeut en- 
structuring the patient's total hospita 
vironment, s are 

In terms of this article, these program, all 
similar in an even more basic way. heme 
these approaches have been able to Le þe- 
strate positive effects on within-hospit* 
havior, they have as yet not demons" ad 
their effects on measures of community e$ 
justment, such as rehospitalization pave 
(Paul, 1969). The outcome studies ne 1y- 
been done have typically confined their havior 
sis to changes in the patients’ ward beh? 
(e.g., Foreyt & Felton, 1970). eu that 

The only total push treatment BIO. out 
Seems to present favorable commun! A jor 
come data describes itself as a “be plitt: 
milieu” therapy program (Heap, nt à 
Moore, & Hord, 1970), This treatme oy 
proach consisted of a combination of wr rae 
therapy, a token economy, patient needel; 
ment, attitude therapy, and, when cation 
other adjunctive programs such as VO onsec 
training or psychotherapy. After 35. ei ilie" 
tive months of operation, the behavio y 147 
therapy ward’s recidivism rate was : de hos" 
as compared to 50% for the rest 0 
pital, 


| 
| 
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it a authors were careful to point out that 
was difficult to differentiate the unique ef- 
fects of each treatment. In addition, they sug- 
Sested that the ultimate clinical effects may 
a be due primarily to the specific techniques 
ut to the fact that these techniques “set in 
motion more diffuse interpersonal and social 
pus that may have powerful and perva- 
ve therapeutic effects [Heap et al., 1970, p. 
3354]." e 2 


Nontraditional Groups 


E cud in this category are all group ap- 
ven exclusive of group therapy, that seek 
F Improve the patient's interpersonal skills. 
airweather (1964) reported slight support 
for the use of autonomous problem-solving 
patient groups in combination with a system 
in which passes and other responsibilities were 
Contingent upon appropriate behavior. Com- 
Pared to group therapy patients 6 months 
after discharge, more of the nontraditional 
Broup patients has become *employed some 
Of the time" (54% versus 38%) and less 
tended to be rehospitalized (36% versus 
46%). 
ges Ponents of human relations training 
[o We reported an effect on both in- 
ment and et and posthospital employ- 
Jolson zo rates (Hanson, Rothaus, 
Rothane : Lyle, 1966; Johnson, Hanson, 
Eun Ps Lyle & Moyer, 1965). 
Sine to a control group of traditional 
Tor P therapy patients, the training group has 
tch e employed (65% versus 50%) and less 
Ospitalized (16% versus 26%) at 10- 
t€ follow-up. Particularly striking is the 

Nusual finding that even the control group 
Patients’ community adjustment seems to be 
etter than the base-rate figures. This incon- 
Sard appears to be due to the fact that 
en data were obtained by a questionnaire to 
^ ich only 6895 of the total sample re- 
sponded. Because the control group percent- 
86s are incongruent with previously reported 
ee figures, the appropriateness of the 
cab rimental group percentages certainly be- 

Mes questionable. 

Several recent studies (Carkhuff, 1969; 
aed & Drasgow, 1969; Vitalo, 1971) have 
re stigated the effectiveness of systematically 

aning psychiatric patients to function in à 
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more interpersonally facilitative manner and 
have found that the more structured train- 
ing group approaches were able to positively 
effect the within-hospital interpersonal be- 
havior of psychiatric patients. In an extension 
of this work with adult psychiatric patients 
to an institutionalized juvenile population, 
the staff rather than the treatment population 
was initially trained in interpersonal and pro- 
gram development skills (Carkhuff, 1973). 
The staff then trained the juveniles in more 
than 80 skill-learning programs. In addition 
to significant improvement on indexes of the 
juveniles! physical, emotional, and intellectual 
functioning, the l-year recidivism rate was 
reduced from 46% to 30%. 


OUTPATIENT REHABILITATION 


Rather than trying to prepare the patient 
for community life while he is still hospital- 
ized, a number of programs have been de- 
veloped that treat the patient after he has 
been discharged. These programs can be 
loosely categorized in terms of the amount of 
community support that they provide the 


patient. 


Drug Maintenance 


Perhaps the minimum expression of support 
a hospital may provide a discharged patient is 
to give him a prescription that enables him 
to continue on medication. However, Williams 
and Walker (1961) found that the “presence 
or absence of a prescription for tranquilizing 
drugs and a report by the patient and his rela- 
tives that the drugs were taken regularly as 
ribed did not differentiate the recidivists 
from the non recidivists [p. 90]." The 1-year 
recidivism rates for a psychiatrically similar 
group of drug-taking and non-drug-taking pa- 
tients was 43% and 39%, respectively. An- 
other study (Walker et al., 1960) examined 
the effects of maintenance medication on the 
community adjustment of primarily acute 
schizophrenics 3 months after discharge. Re- 
cidivism and employment data did not differ- 
entiate the group discharged on drugs from 
a group discharged without medication. 

Two additional investigations compared the 
rehospitalization rates for a group of patients 
treated before the use of drugs with a group 
of patients treated with drugs (Ellsworth & 
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Clayton, 1960; Michtom, Goldberg, Offen- 
krantz, & Whittier, 1957). Once again, recid- 
ivism rates did not differentiate between the 
two groups. 


Aftercare Clinics 


Outpatient or aítercare clinics typically pro- 
vide the patient with a brief interview plus a 
review or manipulation of his present level of 
medication. Although the amount of contact 
varies somewhat, generally attendance is at 
least once a month. 

Research on these clinics has indicated a 
significant decrease in recidivism rates for 
those who attend. Within 6 months to 1 year 
after discharge, reported recidivism rates have 
been no higher than 26%, and typically less 
than 20% (Hornstra & McPartland, 1963; 
Kris & Carmichael, 1956; Mendel & Rapport, 
1963; Orlinsky & D'Elia, 1964; Pollack, 
1958: Vitale & Steinback, 1965). For 3, 4. 
and 5 years, reported rates of recidivism were 
20% (Mendel & Rapport, 1963) and 37% 

(Kris, 1963), respectively, well under the 3 
years and over base rate of 65%-75%. 

Although patients who attended aftercare 

clinics are less apt to become rehospitalized, 
it is not clear why this is so, Clinics differ in 
terms of what they emphasize, such as a brief 
interview (Hornstra & McPartland, 1963). 
existential therapy (Mendel & Rapport, 
1963), or home visits by a social worker (Pol- 
lack, 1958). yet they all report lower recidi- 
vism rates. The one consistent type of treat- 
ment is medication, but to explain the reduc- 
tion in recidivism on the basis of drug treat- 
ment alone is to overlook the confounding of 
this interpretation by patient motivation. 
That is, the patient's motivation to attend 
the aftercare clinic may be an expression of 
his desire to become or stay healthy, and this 
patient characteristic could be more important 
than the treatment that he receives, 


Planned Follow-U p Counseling 


This program differs from aftercare clinics 
in several ways. First, the treatment philos- 
ophy centers less around drug manipulation 
and more around counseling activities. Sec- 
ond, the analysis of results includes all pa- 
tients discharged from the hospital into the 


ANTHONY, SHARRATT, BUELL, AND ALTHOFF 


program, and not just patients motivated 
enough to participate. 

Caffey, eei and Klett (1971) Eur 
domly assigned patients to two types of a jx 
care—one group merely was referred walt 
agency after discharge, while the other gr di 
received follow-up counseling, including p 
tact with a social worker who counseled was 
patient and the individuals with whom e 
living, monthly contact with the LT The 
physician, and continued drug treatmen j gee 
recidivism rates reported are slightly o ins 
than the base rate, probably because the r 
tients were screened before they were includ 
in the study. No significant difference i. 
year recidivism rates was found, ume 
rates did favor the follow-up counseling gr 
(23% to 34%). 

The only other investigation of pro 
follow-up counseling did not report i can- 
period studied, so base-rate comparison of 
not be made (Purvis & Miskimins, 197 ation 
interest, however, is the authors’ er pa 
of the relationship between amount 2 ram 
tient participation in the follow-up P"°S op 
and recidivism. They concluded that. the ed 
timum situation. for community adjust gh 
"involves a person who is independent from 
to accept some risk (i.e, the separation sup" 
the hospital) combined with moderate. um 
port. À group in the community or ep. 
counselor contact represents this type ° 


the 


fessional 
he time 


erate support . . . |p. 381].” "T only 
Summarily, these two studies provie™. fol- 
modest support for the effectiveness wee! 


low-up counseling, The relationship ae ping 
patient participation in follow-up cour itive 
and recidivism, combined with the pied gest 
results of aftercare clinics, seem to 5 com 
that programs with moderate types ° expibit 
munity intervention are more apt !? in this 
lower rates of recidivism, But once OF pe 
may be due to the characteristics of : ort 
tient who seeks mild community 
rather than the particular support í 
receives, ] «series. 

Dramatic evidence for the effect!’ a d 
follow-up counseling is provided g^ ucte 
vestigation of follow-up counseling kit; Gin 
by nonprofessional volunteers [En en men 
burg, Rifkin, & Scott, 1971). The 
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approach differed from the previous studies 
in that unlike the professionals, the volunteer 
counselors often became extremely involved 
in many aspects of the patient's life. 

The 1-vear recidivism rate for female schizo- 
Phrenics receiving follow-up counseling from 
the volunteers was 11%, compared to 3496 
for a noncounseled control group. This sig- 
nificant difference contrasts sharply with the 
previous follow-up counseling studies, which 
found a relatively minor effect for less in- 
tensive types of community support. Taken 
together, these three studies seem to suggest 
that in order to have a dramatic effect on 
recidivism, follow-up counseling must be 
flexible enough to provide all levels of com- 
munity intervention. Discharged psychiatric 
Patients vary in terms of their needs, and 
‘follow-up counseling must be capable of 
adapting to a wide variety of patient needs. 


Transitional Facilities 


Falling under this rubric are such programs 
variously described as family care, halfway 
houses, sheltered workshops, and day care 
centers, For some transitional programs, the 
goal is to enable the patient to become in- 
Mpetulent of transitional facility itself, while 
enable "b an equally important goal is to 

e patient to become an adjusted 
member of the transitional facility. Based on 
this difference in goals, transitional facilities 
judge their effectiveness at two different times, 
either after the patient has left the transi- 
tional facility or while he still remains de- 
Pendent on the transitional facility. 

Several studies (Lamb & Goertzel, 1971: 
Wilder, Kessel, & Caulfield, 1968) have fol- 
lowed up patients who have “graduated” from 
halfway houses to independent living. Re- 
q dvism rates 6 months after departure from 
T halfway houses were 40% (Wilder et al., 
ae and at 18 months, 50% (Lamb & 

Oertze], 1971), a relapse rate similar to base- 
tate data. In a more positive vein, Wilder et 
al, (1968) also reported a full-time employ- 
Ment rate at 6-month follow-up of 53%, a 
gure considerably better than the base rate. 
Rehabilitation programs defined as family 
ae traditionally consist of placing a dis- 

arged patient in a private home, a facility 
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that seems to be transitional in a dual sense; 
that is, from 1 to 2 years after discharge, only 
a minority (20%-30%) of discharged pa- 
tients still remain in the home; approximately 
30%-35% leave to return to the hospital, 
and about 40% leave to live independently 
in the community (Cunningham, Botwinik, 
Polson, & Weickert, 1969; Molholm & Bar- 
ton, 1941; Ullmann & Berkman, 1959). By 
combining those who are living independently 
with those who are still living in the homes, 
Ullmann and Berkman (1959) interpreted 
the effect of family care placement positively; 
that is, they noted that about 65% are able 
to stay in the community. Other researchers, 
however, question whether patients placed in 
homes are truly participating in community 
affairs (Lamb & Goertzel, 1971). 

Those studies that evaluate the patient’s 
functioning while he is still a member of the 
transitional facility report favorable data for 
recidivism, but not for community employ- 
ment. One study (Beard, Pitt, Fisher, & 
Goertzel, 1963) of a facility that offered day 
and evening services reported a slight effect 
over control group figures for 1-year recid- 
ivism rates (35% versus 51%), but no impact 
on the employment criterion (26% versus 
34%). Similarly, Vitale and Steinback (1965) 
reported a 6-month recidivism rate for their 
day care patients of only 17%, but also found 
that only 17% of their day care patients had 
become employed some of the time. i 

Meltzofí and Blumenthal (1966) reported 
on the effectiveness of a day treatment center 
for patients either referred by an outpatient 
mental hyigene department or on à trial visit 
from a hospital. At 18-month follow-up, the 
recidivism rate for the same type of patients 
who had received only conventional outpa- 
tient treatmnet was 64% as compared to 30% 
for the day treatment center patients. No 
conclusions could be drawn about the center s 
effort on the patient's long-term vocational 
adjustment. E) 

The most extensive study of a transitional 
facility compared traditional outpatient after- 
care with a “community lodge," where pa- 
tients lived together as a family, engaged in a 
endeavor, and were grad- 


group occupational 
nost all staff contact 


ually weaned from m 
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(Fairweather, Sanders, Maynard, & Cresssler, 
1969). The employment criterion was the 
“median percentage of time spent in employ- 
ment," and the results significantly favored 
the community lodge group. They point out 
that this result is to be expected because the 
"experimental plans deliberately created a 
situation permitting full time employment [p. 
207]." However, the patients’ employability 
did not transfer to competitive employment— 
of the patients who left the lodge "their em- 
ployment record outside the lodge strongly 
resembled that of the control group [p. 207 |." 

Fairweather et al. (1969) did not report 
recidivism rates; instead they reported a sig- 
nificant difference in favor of the lodge group 
ior the cumulative number of days an ex- 
patient remained in the community. How- 
ever, by combining various numbers from 
different tables it is possible to compute re- 
cidivism rates for both the control and lodge 
groups; they are practically identical —38^4; 
for the control group and 40% for the lodge 
group. 

In trying to summarize the effects of transi- 
tional facilities, several consistent findings 
emerge. Transitional facilities reduce recidi- 
vism as long as the patients remain members 
of the facility. Except for one study (Wilder 
et al., 1968) no research has demonstrated an 
effect on competitive community employment 
once the patient tried to function indepen- 
dently of the transitional facility. 

Most transitional facilities, whether they 
are family care homes, halfway houses, day 
centers, or lodges, appear to be “transitional” 
in the sense that the patient “transfers” his 
dependency from one facility (the hospital) 
to another (the transitional facility). The 
main benefits to the discharged patient seem 
to include more freedom and less stigma; for 
society, the benefits are somewhat more tan- 
gible—it is cheaper (Fairweather et al., 
1969). 


CONCLUSIONS AND IMPLICATIONS 


1. Although the current emphasis, as ex- 
emplified by the community mental health 
center, is toward avoiding psychiatric hos- 
pitalization, it appears that unless or until 
mental hospitals close their doors individuals 
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will continue to be hospitalized and thus will 
need to be reintegrated back into the com- 
munity. While concerted efforts to treat all 
psychiatric problems on an outpatient basis 
have been able to reduce significantly the 
number of people hospitalized (Flomenhatt, 
Kaplan, & Langsley, 1969; Pasamanick, Scar- 
pitti, & Dinitz, 1967), a significant number 
of individuals eventually do manage to be- 
come hospitalized. : 

2. Traditional methods of treating hos- 
pitalized psychiatric patients, including 1” d 
vidual therapy, group therapy, work m 
and drug therapy, do not affect differential y 
the discharged patients’ community function" 
ing as measured by recidivism and posthos 
pital employment. m. 

3. Most all types of inpatient treatment id 
novations improve the patients’ in-hospital ly 
havior. Yet only two programs, exte 
comprehensive in nature, have demonstra m 
an effect on community functioning (ce 
huff, 1973; Heap et al., 1970). The essa a 
does not support the belief that any one i 
the unique approaches to treatment Can s 
gularly effect posthospital adjustment. a 

4. Aftercare clinics and other forms, E 
moderate community support reduce rec 
vism. Whether this positive effect is dua 
the medication administered, the other «ho 
of services offered, or the type of patient " 
attends, is not yet clear. " 

5. Various types of transitional fac! R 
are successful in reducing recidivism but a- 
demonstrated little effect on enabling 
tient to function independently in the loY" 
munity as measured by posthospital emp" 
ment. plish- 

6. One of the advantages of the Tt can 
ment of specific base-rate figures is that i sed 
help identify outcome studies that have that 
a more easily rehabilitated sample % „ppis 
have committed a methodological error. cot 
possibility should be examined when the "i. 
trol group has a recidivism or posthosP!™) se- 
ployment rate that is higher than the 
rate figures presented in this survey- , da ase 

7. The primary usefulness of SPe' gsis b 
rate criteria is that they provide 2 ting ? 
Which to evaluate and compare € : din 
future studies in hopes that consiste? 


ities 
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might emerge. The present authors suspect 
that some of the unique criteria developed by 
different investigators may be employed post 
hoc to maximize the treatment effect. For 
example, in Fairweather's latest studies (Fair- 
weather, 1964; Fairweather et al., 1969) his 
experimental group in the first study appears 
to become his control group in the second. 
Yet he chose to report his employment and 
recidivism data differently in each study. 
Thus, 54% of the experimental group in the 
rst study were “employed some of the time,” 
but when essentially the same treatment group 
€came the control group for his second study 
9n transitional facilities the “median per- 
centage of time spent in full-time employ- 
Ment” for the controls was zero. 

The point is not that different methods of 
follow-up should not be tried but that as 
Unique methods of follow-up are used, they 
Should be used in conjunction with the two 
Criteria outlined in this survey. Although the 
efficacy of rehabilitation procedures has been 
fvaluated by extensive and well-designed 
Studies, until some uniformity is achieved in 
pereng results the field remains in many 
i : eene pi nightmare. Hopefully, 
EM nS Sed rehabilitation programs examine 
meaningful pm. some consistent manner, more 

nparisons of effectiveness can be 


made betw 
ween . "Iud 
cedures. various rehabilitation pro 
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based on this analysis are also 
plied to a review of experim 


areas for future research are indicated. 


Previous reviews of the autokinetic illusion 
(AKI) (Adams, 1912; Crone & Verduyn 
Lunel, 1969; Reinwald, 1952; Royce, Carran, 
Aftanas, Lehman, & Blumenthal, 1966) do not 
Tesolve the AKI’s peculiar measurement prob- 
lems; therefore, this review first analyzes cur- 
Tent AKI theories and measures. From the 
theoretical account it becomes clear that di- 
Dee reports are the only measures on 
Heme eoretically relevant, unambiguous 
d S can be based, Two new measures, 

eveloped by the author (Levy, 1968), which 
Ent a greater degree of precision, also 
Bn introduced. Relevant experiments based 
Various measures, systematically related 

j B "s independent variables used, are then 
t pared, and the theoretical significance of 

e results indicated. Earlier theories are 
RU Honed, and residual theoretical problems 

discussed. 


5 CURRENT THEORIES 
Mall-Eye-Movement Theory 
In the AKI, subjects describe an actually 


viationary stimulus as moving. In everyday 
ing, retinal displacement is the stimulus 

x Seen movement (Aubert, 1886). In the 
KI, retinal displacement can only occur if 


the 


eye moves, since the stimulus is fixed. 
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Bt This review attempts to show that in studies of tl 
interdependence of theories and measurement me 
systematic account becomes possible. It 
tion reports because they describe a theori 
mediately apparent aspect of the apparent movement. T 
described. The views developed are then ap- 
ental studies of the autokinetic illusion. Each type 


of independent variable is separately considered. The status of the three main 


current theories—outflow, eye movement, 
research as well as to other studies of the oculomotor sys 


this position b 


AUTOKINETIC ILLUSION: 
A SYSTEMATIC REVIEW OF THEORIES, MEASURES, AND 
INDEPENDENT VARIABLES 


JOHN LEVY! 


Monash University, Melbourne, Australia 


he autokinetic illusion, if the 
thods is considered first, a 
recommends measures based on direc- 
etically significant, unambiguous, im- 
wo new techniques 


and sensory tonic—is related to this 
tem. The most fruitful 


Apparent movement could then result from 
undetected eye movements. Small eye move- 
ments, called “fixation nystagmus,” are al- 
ways present (Heckenmueller, 1965). Since 
the largest of these are drifts and saccades, 
averaging 4 minutes of arc, and since the 
threshold for step displacements is also about 
4 minutes of arc (Boyce, 1965), these eye 
movements cause sufficient retinal displace- 
ment to appear as movement if undetected. 
When fixation nystagmus is eliminated in one 
dimension, that dimension of the AKI is re- 
duced considerably (Matin & MacKinnon, 
1964). Furthermore, since it has a consistent 
directional bias that varies in every eye, it 
can be related to consistent individual differ- 
ences in AKI direction reports (Levy, 1968). 

The directional bias is caused by all the 
orbital forces which keep turning the eye 
toward a more basic equilibrium position, Of 
these, the most important is stretch tension 
from the elastic tissues that make up 50% of 
the eye muscles’ mass (Alpern, 1962). In 
death, when this is the only effective force, 
the equilibrium position is called the anatomi- 
cal position of rest (Stutterheim, 1933). In 
a conscious subject, muscle tension is modified 
by many sources of tonic innervation. In the 
dark, no visual stimuli affect tonus, 50, for 
anv fixed body position, a unique equilibrium 
position, called the physiological position of 
rest, can be conceived. Levy ( 1969) measured 
y having subjects report the 
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apparent direction of a brief flash, relative to 
an earlier one from the same location where 
the subjects tried to maintain fixation. Errors 
are known to be mainly due to undetected 
eye movements (Matin, Pearce, Matin, & 
Kibler, 1966). The physiological position of 
rest is operationally defined by that position 
where, when two-alternative forced-choice de- 
cisions are demanded, the second flash is as- 
signed to either side with equal probability ; 
meaning that the eye is equally likely to drift 
in either direction. The position thus mea- 
sured remains stable for over a week. Further- 
more, an AKI stimulus, placed in the same 
position, is also equally likely to be reported 
going in either direction when two-alternative 
forced-choice decisions are demanded (Levy, 
1968). Visual stimuli, like previous eye 
turn, accommodation, and off-foveal pat- 
terns, change fixation nystagmus’ direction 
(Gaarder, 1960; Nachimas, 1961), and hence 
alter the physiological position of rest. These 
stimuli affect AKI direction similarly, as out- 
lined below. 

Fixation nystagmus has two major com- 
ponents: a fast and a slow phase, which go in 
roughly opposite directions, The fast move- 
ments (microsaccades) regain foveal fixation 
after it is lost during the slow drift (Nachi- 
mas, 1961). If there was no mechanism to 
take account of eye movements, both these 
phases would be equally undetected, their op- 
posite directions would have opposite effects 
that would cancel each other, and no ap- 
parent movement would occur. To explain 
why, in the AKI, the light seems to move 
away from the physiological position of rest, it 
need only be assumed that the slower drifts, 
toward the physiological position of rest, are 
not as well detected as the microsaccades. 
Thus the retinal displacements causing the 
AKI result from the less detectable drifts, 
These facts and assumptions are involved im- 
plicitly in any small-eye-movement theory of 
the AKT. 


Outflow Theory 


The outflow theory includes everything that 
was outlined above supporting a small-eye- 
movement theory. However, rather than sim- 
ply assuming differential sensitivity to the 
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TE 
two components of fixation nystagmus, 1t in- 
cludes a more comprehensive analysis of how 
we know our eyes are moving. The basic I 
dence for this theory comes from studies 0 
large eye movements by Merton. (1964). HE 
found that during passive or voluntary e. 
movements, and with mechanical restraint 0 
the eye during attempted voluntary m 
ment, subjects attributed movement to yu 
eye, or to the visual field, in a pattern t E. 
indicated that they always assumed their ey E 
were stationary unless they attempted to E 
them. Voluntary efforts were always assume" 
to be successful. Merton's results ang d 
sistent with Helmholtz's (1910) view i en 
only signals from the central nervous syste s 
to the eye muscles for voluntary movens. 
(outflows) are monitored. This informa 
anticipating retinal displacement, is sub el 
from the subsequent retinal signal. An out jíts 
account of the AKI assumes that the e se- 
are involuntary and undetected and ome 
quently cause the apparent movement, wan 
the microsaccades, like their larger Men 
parts, are monitored and do not contr! 
to the effect. ey 
The theory is more general than the Er. 
movement theory since it can explain appa eye 
movement, which occurs during voluntary dis 
turns when there is no consequent retina! "y 
placement, such as with an afterimag® r 
when the eye is held. It can be extende r- 
ther to account for other phenomena ! 
suit movements also are assumed to De jg 
flow monitored. This latter assumpto 
justified because, as Rashbass (1959) $ 
there is always smooth pursuitlike co” cp- 


ove- 
heir 


i : io me! 
of drifts, as well as microsaccades. THA ect! 
anism can be demonstrated only ™ 5" 


n 
through the phenomenon of barbitural® or ds 
tagmus. In ordinary eye-movement T^ ve 
drifts and their pursuitlike correctio? jons. 
roughly equal speeds and opposite x see” 
They cancel each other and cannot d 


Crease the pursuitlike component to the ex- 
tent that microsaccades are not necessary to 
maintain fixation. In these circumstances the 
normal AKT is still observed (Steinman, per- 
Sonal communication December, 1969). This 
teport reinforces the idea that the pursuitlike 
Component is outflow monitored, since the 
AKT occurs when the eye movement pattern 
Shows no direction-specific biases. Other illu- 
3ons of apparent movement—the optogyral 
(Byford, 1963), the oculogyral (Graybiel & 
Upp, 1946), and the oculogravic (Graybiel 
Clark, 1965)—are also marked by little 
Correlation. between the recorded eye move- 
Ments and the reported direction of move- 
Ment, especially in the later stages of these 
effects, 
The great advantage of the outflow theory, 
Over the small-eye-movement theory, is that it 
. Ch give a general account of apparent move- 
Ment in all these cases, A pursuit-like, drift- 
je celling response, and an assumption that 
is outflow monitored (Ludvigh, 1952a, 
1952p), usually are involved, although the 
Tésearch supporting the theory only used 
Saccades (Merton, 1964). Gregory (1958) 
did present a demonstration that tends to 
feos the idea, and a more comprehensive 
bs y oF Stoper (1967) suggests that moni- 
ting Is partial and develops slowly. The 
€xtrapolation is doubtful enough to warrant 
further study. If it is accepted, the AKI may 
explained either by undetected, direction- 
ally biased drifts causing retinal displacement 
4nd apparent movement in the opposite di- 
j ition to the drift, or by the outflow monitor- 
the of a pursuitlike cancelling response, which 
© movement signal initiates. 


S , 
“sory Tonic Theory 


gscnsory tonic theory (Wapner & Werner, 
\ Dosti Werner & Wapner, 1952) has two main 
" ates: First, that the organism continu- 
; E releases "sensory tonic energy," which 
ti js Sensory distortions when muscular ac- 
Stir y I5 restricted; second, that asymmetrical 
ulation shifts spatial orientation norms 
aY from the side of muscle tonus increase 

© toward an external stimulus. 
ASIN theory has logical weaknesses. The 


» 


5 apparent displacement can occur only 
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when changes in the amount of asymmetrical 
stimulation change spatial norms. In any fixed- 
stimulus situation, spatial norms are stable, 
but the AKI moves continuously. The theory 
cannot account for both effects. Neither can 
it account for any effects that change direc- 
tion without a corresponding change in the 
inducing stimulus, for example, the afteref- 
fect of eye turn on the AKI (Gregory & 
Zangwill, 1963), the oculogyral illusion 
(Whiteside, Graybiel, and Niven, 1965), and 
the Aubert-Müller effect (Day & Wade, 
1969). Inter- and intramodal sensory variables 
are not distinguished. Tonus is treated as a 
physiological variable, but it has never been 
measured during experimental tests of the 
theory and actually functions as an interven- 
ing variable (Maze, 1954). Sensory and tonic 
effects both are attributed to the same cause 
(sensory tonic energy) merely because they 
sometimes interact (O'Niel, 1958). The the- 
ory gives no account of mechanisms. 

Sensory tonic theorists (Comalli, 1960) and 
others (Fried & Lathrop, 1965; Naylor, 
1963) have failed to replicate results on which 
the theory was based. This may be because 
the original experiments used inadequate psy- 
chophysics. Methodology alone could have 
produced some results (Weintraub, O'Connell, 
& McHale, 1964). Other experiments, said to 
support the theory, ignore equally important 
contrary evidence (Wishner & Shipley, 1954). 

Despite these serious weaknesses, the the- 
ory is considered here because it is still in- 
voked frequently. It seems to be an adequate 
account of the AKI because directional effects 
can be predicted from the postulates. 


DEPENDENT VARIABLES 
Verbal Reports 


Most naive subjects spontaneously attribute 
movement to an AKI stimulus (Graybiel & 
Clark, 1945). Many subjects say that the ap- 
parent displacement is much less than ex- 
pected from the apparent velocity. The light 
“moves without going anywhere" (Levy, 
1968; Royce et al, 1966, Whiteside et al., 
1965). This effect is called paradoxical move- 
ment. It makes metric measurement impos- 


sible. 
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Size, distance, shape, brightness, color, and 
number changes also are reported spontane- 
ously (Cautela & Vitro, 1964). No AKT the- 
ory is concerned with them. They can be re- 
lated to other visual phenomena. Similarly, 
the autokinetic word technique, in which sub- 
jects still report movement when their re- 
sponse category is restricted to written sym- 
bols, is mainly used as a projective test (Med- 
nick, Harwood, & Werheim, 1957). It has 
little value as a report of the AKI’s direc- 
tion since responses may be due to the finer 
vibrations, rather than the overall tendency, 
of the AKT's movement. 


Measurement Criteria 


In good psychophysical measures, subjects 
make reports that are essentially descrip- 
tions but that are limited to a few terms de- 
scribing a stimulus dimension in which sys- 
tematic changes have been theoretically pre- 
dicted. The AKI is primarily an illusion of 
movement, so measures should be and usually 
are intended to describe that quality. Move- 
ment at any moment is described fully by its 
velocity, a vector combining speed and direc- 
tion. However, reports of paradoxical move- 
ment show that in the AKT, the movement is 
different from any in classical mechanics, 
since apparent displacement is not a product 
of velocity and time. Hence any request to 
estimate the amount of movement in a fixed 
time is ambiguous, Any judgment in an am- 
biguous situation is biased by suggestion and 
information that changes subjects’ assump- 
tions about that situation (Green & Swets, 
1966). Many suggestion-sensitive AKI mea- 
sures are very reliable when the subjects and 
test situation are held constant (Gilbert, 
Hahn, Wackwitz, & Martin, 1965). Whenever 
the test situation changes, response changes 
may be due to changes in either the AKI or in 
the subject’s response habits and assumptions 
(Linton, 1954). Only a signal detection 
method, as described below, can distinguish 
these two possibilities. 

Good AKI measures therefore must be 
based on unambiguous judgments that de- 
scribe a theoretically relevant quality of the 
movement, Reports of momentary apparent 

velocity or one of its components, speed or 
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direction, fully describe the AKI at thal a 
ment and satisfy the above criteria. No ‘AKI 5 
speed measures are known. All good tion 
measures are therefore essentially direc 


reports. 


Nonscalar Measures 


predict 


Direction reports. Theories mostly that 


direction effects, so it is not supe 
direction is the most commonly V» ection 
response. Like “straight ahead," CIT Jicit 
can be judged easily, relative to an s 
standard or norm and then named by fat ngle 
terms from the clock face, compass, eard 
from vertical. Adams (1912) and ecord- 
(1966) reported a vector method for irection 
ing and averaging large numbers of puc f 
responses in clock histograms. AKI red each 
reports are reliable and consistent M. ion 
subject over long periods if the test "Meffer i 
is stable (Peace, 1966; Wieland & ^ of WP" 
1966). The most common report 15 f 
ward movement (Graybiel & Clark, 
Direction is affected by postural se tur? 
(Whiteside et al., 1965), especially €Y* cug- 
(Matin, Pearce, & MacKinnon, 1 (Hag ` 
gestion has surprisingly little effect osture 
gard & Babin, 1948), except where P 
is uncontrolled (Sherif, 1948). 
Position of random autokinetic ™ 
As eye-turn angle increases, so does £^ and 
tive correlation between reported in & 
eye-turn direction (Adams, 1912; + 
al, 1963). When the stimulus !5 i 
ahead, responses are reliable and one C^ y evy 
usually predominates (Pearce, 196 tim 
(1968) found that there is a consisten whet 
lus position, different for every €Y zu ject 
each response is equiprobable when ja 
make two-alternative forced-choice asure E 
rection reports. He developed à We ove 
this “position of random autokinet 
ment" (PRAKM), and found ts ona! *, d 
and horizontal dimensions are ortho’ res nt? 
can be measured independently. apu dim. 
stimuli at varying positions along tet w 
sion, using a S-foot radius PE. mea pe 
lights at 5-degree intervals. T E. 
would have been even more pre ulus ja 
apparatus had permitted closer se nt 
ments, Each stimulus was P! 


ove” He 
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fixated for 20 seconds to allow the effect of 
ithat position to develop fully. After offset, 
Subjects reported the final direction of move- 
ment by a simple binary forced-choice re- 
sponse. Only a 5-second interstimulus interval 
Was necessary to record the response and 
select the next stimulus, Since it is impossible 
to control eye position without a fixation 
Point (Matin et al., 1966), it would have been 
E if a stimulus was always present and 
Et other signal, such as a bell, initiated 

* response. 

Many psychophysical methods can be used 
b. estimate the mean of a binary quantal re- 
Rouse probability curve. Levy (1968) found 

aa for the AKI, the method of constant 

mud was inefficient, inflexible, | and sensi- 

to aftereffect biases. Wetherill’s (1966) 
modification of the staircase technique was 
pore efficient and better adapted to the 
| pectic methodological problems. Stimuli were 
| eed placed to allow for the large indi- 

s ual differences in mean and variance. The 
‘andard error of the mean, which is the op- 
ps starting step size, was estimated to be 

yoproximately 5 degrees. Two consecutive 
M measures were made, using double 
Enn iras The first started at straight 
E. Tz ran to 6 reversals, and the second 
à ed at the mean of the first and had 10 
.versals. They took an average of 32.28 
Judgments (13.6 minutes) to complete. 

" Levy’s (1968) results showed that this 

RAKM measure remains stable for over one 
Week, It was also identical to the physiologi- 

“al position of rest (defined above as that 
| ition toward which the eye drifts when 

the Subject attempts to maintain fixation in 

i dark), The measure therefore can be 

"éctly related to the outflow and eye-move- 
NM theories since it indicates when the 
5 A forces are in equilibrium, and un- 
like lous drifts during fixation are equally 
inq c. go in any direction. Adams (1912) 
yy A SET (1910) reported similar stable stim- 
aly ee, differing for each eye, where 
an a KI direction reports are equiprobable. 

E Used the position as a neutral position 
b hich the effects of other variables could 

related, but they did not realize either its 
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theoretical significances or potential as an 
AKI measure. 

Aftereffects from the previous eye position 
alter the AKI’s direction (Gregory & Zang- 
will, 1963) and may affect many AKI mea- 
sures, Although aftereffect biases have been 
eliminated by trial and error from the 
PRAKM technique suggested above, this 
technique also has been modified so that the 
aftereffect was maximized for systematic 
study (Levy, in presss). An inducing-point 
source stimulus is presented at a predeter- 
mined position for some fixed time. This light 
is alternated with another at PRAKM; both 
are fixated continuously while on. Direction 
reports can be elicited at any time in the 
cycle by a sound signal. Long-inducing figure 
inspection in each cycle keeps this at present 
a “topping up” method, since the evidence 
indicates that even after 5 minutes at 
PRAKM the responses have not always re- 
turned to the random base line but fluctuate 
cyclically in a dampened sinusoid form. 

Like all AKI direction measures, PRAKM 
does not indicate speed. It is possible that ap- 
parent speed increases with angle of eye turn 
from PRAKM, but this remains to be estab- 
lished. 


Scalar Measures 


Since the directional effect of any variable 
is usually the important question, lack of any 
size or speed measure is seldom a disadvan- 
tage. Nevertheless, more complex scalar mea- 
sures have been used to compare subjects or 
conditions in terms of the size of the effect. 
They all involve serious interpretation diffi- 
culties because paradoxical movement and 
other factors make it impossible to separate 
sensory and response changes, and they are 
of no use in testing theories. 

Latency. Most subjects do not recognize or 
report AKT movement immediately. Response 
latencies mostly fall between 5 and 30 sec- 
onds, but the distribution is skewed positively, 
and some naive subjects never respond. Often 
it is assumed implicitly that latency is a cor- 
relate of the rate of development and hence 
the strength of the AKT. But latency is the 
least reliable AKT measure (Gilbert, 1967). 
It is shifted easily by both suggestion and 
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other stimuli (Graybiel & Clark, 1945), 
Experiments demonstrating latency changes 
must be interpreted cautiously. 

If latency is a true characteristic of the 
AKI, it implies that the illusion does not oc- 
cur early in a viewing period. This line of 
reasoning can be called the “latency hypothe- 
sis.” It is equally possible that response lags 
may only be determined by the subjects’ cri- 
terion of what amount of movement is clear 
enough to report. Latencies need not occur. 
In a forced-choice situation, subjects find no 
difficulty making decisions about direction in 
a fixed viewing time of only 2.4 seconds (Ed- 
wards & Crutchfield, 1951). Even subjects 
who take 10 minutes to decide, when unre- 
strained, can be forced to respond in 5 seconds 
without distorting many effects (Levy, 1968). 
The latency hypothesis can be tested by a 
signal detection method, which is described 
below. 

Distance moved depends on both speed and 
time. Hence, it is traditional to measure la- 
tency and then to allow subjects a fixed view- 
ing time after latency so that distance esti- 
mates are comparable (Farrow, Santos, 
Haines, & Solley, 1965). This procedure im- 
plicitly accepts the latency hypothesis and 
also assumes that the AKT occurs in an all- 
or-none manner. Since both assumptions are 
unlikely, the procedure is unjustified and com- 
pounds any prior confounding. 

Distance, visual angle, and speed. Many 
measures assume the AKI is fully described 
by a path in objective space, mainly in the 
frontoparallel plane. If so, AKI size could 
be simply equated with the distance moved 
and AKI speed could be estimated by divid- 
ing distance by viewing time. Royce et al.’s 
(1966) discussion and evaluation of measure- 
ment methods are inadequate because they 
accept this assumption. They argued: 

An ideal record of autokinetic movement would pro- 
vide valid measurement of the pattern, length, la- 
tency, direction, and instantaneous rate of movement, 
A method for achieving such an ideal record would 


give stable results, vet be sensitive and flexible 
[p. 243]. 


They do not recognize that, because of para- 
doxical movement, these measures are mostly 
ambiguous and cannot be made simultane- 
ously. 
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The methodologically simplest size A 
sure, verbal estimates of distance move T 
a set time, accepts this false assump ra 
also assumes that subjects can judge 3 
curately how far away the light is and pe 
name distances reliably. Both tasks | V. 
possible in the dark. Any angular displac 
ment can result from any size real m 
depending on its distance. Movement a 
would be especially difficult to Judee Can- 
the AKI changes direction. Sherif Y". ct of 
tril (1945), in their study of the e iom 
suggestion, explicitly chose such judgn and 
for their ambiguity. Identical ambiguity kn 
suggestion effects occur with real moved i 
stimuli (Schonbar, 1945) and with 
estimation (Carr, 1910). Psychophysica nt B 
measures are difficult because morera 
relative (Wallach, 1959) and pe 
simultaneous presence of a comparison atk 
lus reduces the AKI (Graybiel & 

1943). "i 

If subjects estimate angular displace es? 
the distance ambiguity is controlled. wi 
visual angle judgments are difficult "e Ki 
full cues. They too are impossible in t em nt 
situation, because of paradoxical mov 
(Graybiel & Clark, 1945). chang 

Path drawings, Since the AKI may © ath 
direction, a record of the full moveme? iiy. 
and size seems to be an improvement “Rove 
ple direction and distance judgments ch are 
et al, 1966). Drawing responses, W pov? 
most commonly used, have successfu TE male a 
how the AKI’s direction changes sy rego 
cally as a function of some stimulus , wie 
& Zangwill, 1963; Sadler, Mefferas vs jit 
land, 1966). This use of drawings di ” the? 
from direction reports. More common 1 f 
have been used to indicate AKI size- yeme” 

Subjects cannot even draw real po dark 
or familiar figures accurately in t i5 with 
Errors of scale and direction incre?" aw 
time (Reinwald, 1952), Vertical ái 
123.7% larger than horizontal er uis 
Rhine, & Rumiz, 1968). Scale is aP © jent” 


ge 


Mg el 
choice determined by past drawing i p ap 
knowledge of the AKT, and Large r o 
size. It is independent of object 777 jude 


g 
. jike JU 70d 
tance (Blumenthal, 1961) but, “praw 


H : nce. - 
Size, depends on assumed dista j 
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Size is therefore almost independent of the 
size of the effect, 

‘ Many measures can be taken from draw- 
Ings. Voth (1941) arbitrarily combined sev- 
eral of them into a single index. Since most 
Of these were related to drawing size, it is not 
Surprising that the index is highly correlated 
with, and adequately replaced by, the single 
Measure—length of line (Reinwald, 1952; 
Voth & Mayman, 1963). 

Since most drawing parameters depend so 
Much on the subjects’ response habits, it is 
not surprising that they are reliable (Gilbert 
et al, 1965), even after a year (Haines, 
Santos, & Farrow, 1965). Since subjects need 
lo make so many assumptions one finds, as 
€xpected, that suggestion effectively changes 
drawing size (Royce et al, 1966). A factor 
analysis of five drawing and latency scores re- 
vealed three distinct factors (Gilbert, 1967). 
Direction would almost certainly have been a 
fourth factor. Some experimenters suggest that 
it would help if all characteristics of the pat- 
tern could be assessed by a type of multidi- 
Mensional scale (Santos, Farrow, & Haines, 
1965). These extra suggested scalable qual- 
ities are not related theoretically to the causes 
of the AKT, so they cannot be interpreted di- 
rectly. It is mostly wasted effort to collect 
such haphazard data. The author is not aware 
of any study in which it is used after col- 
lection. 

Path at a known scale and distance. If a sub- 
ject’s scaling behavior can be estimated, AKT 
size reports can be weighted proportionately. 
Drawing responses can be related to drawings 
of a known real movement. Trained sub- 
Jects who can identify real movements can 
then apply the same responses to the AKT 
(Conklin, 1956). Such AKT size reports are 

lased toward reports about previously ob- 
Served real movement (Blumenthal, 1961). 
fà Subject can describe the AKI path from 
Tied using a reference field, such as a 
p een, at a set distance (Battersby, Kahn, 

Ollack, & Bender, 1956; Jordan, 1968). If 
Es light. stays at the center of such a screen 
lis Subjects fixate the apparent start posi- 
n not the light, during the illusion, their 
^ direction of regard can be found after 

Y set time (Cormack, 1963). This effect is 
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smoother, because an off-foveal stimulus biases 
AKI direction (Carr, 1910). When the stimu- 
lus is close to the eye and a drawing board in 
a frontoparallel plane behind it is within 
reach, subjects can trace the movement by 
keeping a pencil tip on the board directly 
“behind” the light (Royce, Staton, & Kin- 
kade, 1962). This method is as inaccurate as 
other drawing methods (Reinwald, 1952), pos- 
sibly because of discrepancies between the ap- 
parent visual direction and hand position 
(Royce et al., 1966), as well as paradoxical 
movement, common to them all. 

Path as a function oj time. The time of 
each event is often thought to be essential to 
a complete AKI record (Royce et al., 1966). 
It can be recorded if subjects press dots onto 
their drawing at set intervals. Complex verbal 
descriptions can be tape-recorded then later 
timed and described on a grid (Miller & Gray- 
biel, 1962). Such temporal information could 
be used to show velocity changes within a 
session, although the distance measures which 
such estimates would use are biased by para- 
doxical movement. The analysis seldom is 
made, even when the data are collected, and 
would not be useful since predictions about 
speed are seldom made. 

Compounding with real movement, Some 
workers have tried to measure the AKI by a 
compensatory tracking task in which the sub- 
ject is given control over the light’s position 
and is told to try and hold the light sta- 
tionary while his responses are recorded 
(Bridges & Bitterman, 1954; Davis, 1952). 
Because of paradoxical movement, the sub- 
ject’s control is partial. He can compensate 
for either displacement or velocity, but not 
both, so ambiguities about the size of the 
effect will remain (Conklin, 1955). 

Some real movements of the stimulus are 
large enough to reverse the AKI direction, 
suggesting that the interaction between the 
AKI and real movement involves some mono- 
tonically proportionate addition. Since sim- 
ple direction reports are not confounded by 
paradoxical movement, it is possible to define 
a “nulling velocity" as that velocity real 
movement which, when imposed on the AKT 
stimulus, reverses the reported direction 50% 
of the time. In the only use of the method, 
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Pearce and Matin (1966) onset the real move- 
ment after the subject reported the first direc- 
tion of movement; that is, they accepted the 
latency hypothesis that the AKI appears 
after a set time at full intensity. This was not 
necessary. The method would work equally 
well if the stimulus moved from the start and 
subjects only made one (terminal) report of 
apparent direction of movement. Nulling 
velocity would still be that velocity where the 
subject is equally likely to report either direc- 
tion (when two-alternative forced-choice di- 
rection reports were the responses) and the 
confounding with latency could be avoided. 
Pearce and Matin (1966) measured nulling 
velocity in eight directions at each stimulus 
position. Unfortunately, they pooled this data, 
simply reporting that nulling velocity averaged 
20-minute arc per second at straight ahead 
and 40-minute arc per second with 40 degrees 
of eye turn. Because of the eye-turn effect, it 
is likely that nulling velocity varies widely 
with both eye turn and signal direction, There 
is no suggestion that nulling velocity measures 
apparent AKI speed (paradoxical movement 
separates displacement and velocity effects), 
but the two variables should increase together 
monotonically. When modified, as suggested 
above, the method should be used by any in- 
vestigator who feels it necessary to scale 
speed as well as to measure direction. It is 
an effective method using adequate psycho- 
physics. 

Signal detection methods. Tt is possible that 
the apparent AKI velocity could be assessed 
directly if real and autokinetic movements 
Were compared successively instead of being 
presented simultaneously, The task can be 
paralleled with many sensory discrimination 
tasks for which signal detection theory pro- 
vides an appropriate theoretical model. This 
possibility has not been recognized previously. 
The AKI is always present and can occur 
either alone (noise), or algebraically added to 
a real movement (signal plus noise), Dis. 
crimination of the two alternatives depends 
on the relative sizes of signal and noise and 
on the criterion stimulus size by which the 
subject decides which of them has occurred. 


Four stimulus-response outcomes are possible. 
If the subject’s criterion is manipulated by 
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varying the payoffs he receives for each out- 
come, sensitivity and criterion can be mos 
sured independently; this implies he s 
and “response” factors can be distinguls' S 
(Green & Swets, 1966). Levy (1968) con 
ceived, but has not used, this method. r 

Most signal detection experiments are con 
cerned with the sensitivity of the ond 
Signal, noise, and criterion level are all rigidly 
controlled to this end. Eijkman, Thijssen, SN 
Vendrick (1966) have developed special he. 
niques that involve varying signal d 
and response pattern in such a way that t d 
statistical characteristics of biological e 
(here the AKT), and its interaction with ot id 
stimulus properties, are analyzed. The a 
tensity-frequency distribution can be Ki. 
sured with different signal sizes; hence ue 
normalcy, and the correlation between e 
intensity and noise level, can be qi 
Various signal parameters can be used. n E. 
AKI situation, stimulus size, intensity; Em 
tion, or position could be studied separately. 

Many signal detection paradigms Co ME 
applied immediately to the AKI. Mas 
characteristics of the signal can be left i 
specified for the subject to identify. Hence ie 
the time of onset was left unspecified, 
latency hypothesis could be tested. It pias in 
that the AKI is absent early in a visse y 
terval. Real movement signals presente Wr 
in any interval therefore should be dee all 
more readily than those occurring later; n the 
criterion levels. It is also possible to te ging 
hypothesis that certain variables, pue 
personality and suggestion (Voth & May KI 
1963), affect the apparent size of the it. IÉ 
and not just the response that records o 8 
the AKI (noise) is greater, sensitivitY erion 
given signal should be less at all €" 
levels. 


dicts 


Necessary Controls 


ree 
There are vestibular, nuchal, and oct ge 
flexes that affect eye movements an the 
direction. It is therefore essential t sitio? 
stimulus placement and the subject di posi" 
and posture be rigidly controlled. D i 
tion at least should be fixed by @ ftereffe 3 
and body movement minimized. il un 
from eye turn occur and may bias "° 


annua > «i, V. 
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less eye position is controlled and stimuli are 
placed and timed appropriately. Suggestion 
effects also are induced easily (Royce et al., 
1966). "Therefore, the situation and instruc- 
lions must be standardized so that all sub- 
Jects receive the same type and amount of 
information about the task. Some confusing 
€xperimental results, especially those which 
Suggest voluntary control of the AKI direc- 
tion, may be due to the omission of these con- 
trols (Carr, 1910; Graybiel & Clark, 1945). 


INDEPENDENT VARIABLES 


This section reviews systematically the 
Main types of independent variables that 
have been manipulated in studies of the AKT, 
and relates the results to the measurement 
Problems and theories that already have been 
discussed. 


© Ocular Variables 


Large eye movements. Some early theorists 
tested whether the AKI resulted from pre- 
Sumably unconscious, “appropriate” eye 
Movements, “whose length approximately 
€quals the extent of the illusion and whose 
Speed and direction bear some constant rela- 
tion to the velocity and direction response of 
the illusion [Carr, 1910, p. 44].” Such move- 
ments would cause nonfoveal viewing and 
poor visibility. Many experiments have shown 
that they do not occur normally (Bourdon, 
1902; Gregory, 1959). Voluntary large eye 
movements decrease the AKI (Graybiel & 
Clark, 1945), and greater fixation effort in- 
Creases it (Gould, 1903). When subjects at- 
tempt to fixate the position where movement 

egan, these movements occur voluntarily and 
are then a response to the AKT and do not 
Cause it (Cormack, 1963). 

Small eye movements, Some studies of 
Small eye movements (Lehman, 1965; Skol- 
dick, 1940) are only speculative. They use 
Ye-movement measures with 1 degree of 
Minimal sensitivity. Barlow (1952), using 
tter measures in an unrelated study, re- 
utet casually that he noticed AKI move- 
d ents during fixation drifts. Crone and Ver- 
a Lunel (1969) now have confirmed that 
EN of about 1 minute of arc are related 

hsistently to the direction of the AKI. If 
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they are eliminated in any dimension, that 
dimension of the AKI also is minimized 
(Matin & MacKinnon, 1964). The importance 
of fixation nystagmus for the small-eye-move- 
ment and outflow theories of the AKI has 
been outlined above. 

Eye movement when the AKI stimulus goes 
off. If the fixation point is turned off after 
subjects report clear AKI movement in one 
direction, the eyes drift in the opposite direc- 
tion, confirming that AKI direction is a func- 
tion of eye turn, relative to the physiological 
position of rest. Adams (1912) and White- 
side et al. (1965) measured the movement by 
turning on the room lights and having sub- 
jects report their direction of regard. Merton 
(1961) used a flash at the original fixation 
point to produce an afterimage whose retinal 
position was later determined. 

Knowledge of direction of regard. Knowl- 
edge of direction of regard is poor, which sug- 
gests that there is no proprioceptive feedback 
from the eye muscles, and that only voluntary 
movements are outflow monitored (Merton, 
1964). Viewing the AKI changes it (DeSisto 
& McLaughlin, 1968; Jordan, 1968) by 4 to 
16 degrees (Bourdon, 1902; Graybiel & 
Clark, 1945). In the Roelof’s effect, a moving 
frame changes the apparent direction of re- 
gard and induces apparent movement in a 
centrally fixated spot. The effect can continue 
to affect normal AKI direction after frame 
offset (Brosgole, 1967; Brosgole & Cristal, 
1967). This interaction should be studied 
more fully since the effect might be related to 
slow-eye-turn responses caused by the fixa- 
tion reflex (Gaarder, 1960). 

Eye turn. The probability of the AKI going 
in the direction of eye turn increases as a 
function of angle (Adams, 1912; Carr, 1910; 
Matin et al., 1963). Whiteside et al. (1965) 
stated that the effect takes 60-90 seconds to 
develop, but Levy (1968) found that 20 sec- 
onds was usually sufficient. Latencies decrease 
with extreme turns where the AKI is smoother 
and faster (Carr, 1910, Pearce & Matin, 
1966). The discussion of the eye-movement 
and outflow theories above largely revolves 
around these experimenters’ explanations of 
this effect, and the measure of PRAKM de- 
veloped by Levy (1968) also relies on it. The 
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sensory tonic theory also seems to account 
for the effect, since the stimulation is asym- 
metrical, but it cannot explain easily why 
subjects respond consistently when the stimu- 
lus is straight ahead (Pearce, 1966). 

Ajtereffect of eye turn. After prolonged eye 
turn, an AKI stimulus straight ahead usually 
is said to move in the opposite direction to 
the previous turn (Adams, 1912; Gregory & 
Zangwil, 1963). For some subjects, various 
times and angles of eye turn can also cause 
aftereffects in the same direction (Carr, 1910; 
Levy, 1968; in press). The aftereffect re- 
verses after a short time (Gregory & Zang- 
will, 1963). Preliminary aftereffect studies 
must anticipate their own results in establish- 
ing a procedure free of carry-over effects, 
Those discussed here therefore may be con- 
founded. 


Carr (1910), using direction and velocity 
reports, found highly variable aftereffects that 
increased then decreased with inducing time. 
Direction was a function of angle of previous 
turn, not always opposite to it. Functions 
varied between subjects. Gregory and Zang- 
wil (1963) confirmed these results. Carr 
(1910) felt that these irregular effects could 
only be explained in terms of two opposing 
processes, 

Davis (1952) reported a study that has 
many procedural errors, including a com- 
pensatory tracking measure, an interstimulus 
interval that was so short that carry-over ef- 
fects certainly occurred, and large, inhomoge- 
neous variances that precluded statistical 
analysis. The results suggested that the after- 
effect went in the opposite direction to the 
previous eye turn throughout the 60- 
posttest interval and increased with in 
angle and time, 


second 
ducing 


The aftereffect is usually explained in terms 
of muscle “strains” or “fatigue” (Adams, 
1912; Davis, 1952). These terms originally 
described the inducing stimulus. A stimulus’ 
name alone does not explain its effect. Gregory 
and Zangwill (1963) pointed out that weak- 
ening of the muscles alone would produce an 
effect in the same direction as eye turn. Since 
the opposite direction is the most common 
first response, they Suggest that changes in 
the “monitoring” or “command” systems are 


effects of prolonged contraction (from tetanus 
in isolated nerve/muscle preparations, or 1S0- 
metric strain in the arm, parallel to the 
ground, that is holding a load) are always @ 
continuation of the contraction response, not 
weakening or "fatigue." If this also occurs E: 
the eye muscles, the first direction of ra 
aftereffect is predictable. Although no mecha 
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more likely. In other muscle systems, after- 


w 
wills (1963) modifications of the ct 
theory include possible mechanisms. " is 
simplified models are still incomplete. 


: rsuit, an 
likely that at least the vergence, pursuit, E 


saccadic response systems will have to all 


considered separately to explain the se 
Since little is known presently of the amo 
response systems, systematic studies of. a- 
aftereffect’s angle, development, and dissip 

tion functions would be valuable. roe 
PRAKM measure outlined above now uM 
vides an appropriate technique. Prelim’ i 
results confirm Gregory’s and ZangW a 
(1963) report that the effect oscillates R 
riodically. This may in fact continue for aa 1 
5 minutes. Furthermore, the effect is ad 
ways in the opposite direction to eye p 
Conditions like excessive convergence n 0) 
the opposite effect, confirming Carr’s 
hypothesis that at least two processes 
volved (Levy, in press). 

Blinking. A fixated point appears to 
in the direction of eye turn, because e i 
conscious eye movements, just before m gard 
closes, during blinking. A direction of an 
where blink movements are random pe & 
measured (Carr, 1907, 1910; Ginsbo js 4 
Maurice, 1959), This “blink position ical — | 
stable characteristic of each eye. It 18} 
to PRAKM (Adams, 1912; Cart, ical 
Which is itself identical to the physiolo" 
position of rest (Levy, 1968). 


are 17 


nisms have been suggested yet, slowly dis 
sipating temporary changes must be "E 
somewhere in the oculomotor system. Lu 

vigh's (1952a, 1952b) and Gregory and Zang- 


move 
fum 


<i 


Visual Stimulus Variables 


d 


Retinal stimulus stationary. Horizontal ^e 
movement is considerably reduced W 
retinal image is stabilized in that 
(Matin & MacKinnon, 1964). 


^ -- 
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Studies of stabilized retinal images (Hecken- 
mueller, 1965) make any mention of ap- 
parent movement. Aíterimages are also fixed 
on the retina and move with the eye. During 
monitored saccadic effort, if the eye is not 
restrained, apparent movements of an after- 
image are associated with appropriate eye 
movements (Gregory, 1958; Whiteside et al., 
1965), Off-foveal afterimages appear to move 
continuously to the periphery as saccades at- 
tempting foveal fixation occur (Rexroad, 
1928). No apparent movement occurs during 
drifts and passive movement. All these find- 
ings are explained by the outflow theory, but 
not the sensory tonic or eye-movement the- 
ories, 

AKI relative to a retinally stationary stim- 
ulus, An afterimage, viewed simultaneously 
with an AKT stimulus, can be used to demon- 
strate that large eye movements do not occur 
since the two stimuli do not separate (Marx, 
1913). Movement is relative (Wallach, 1959), 
so subjects attribute the slight displacements 
that do occur to either or both stimuli. Since 
the outflow theory accounts for the move- 
ments of either stimulus alone, it accounts for 
their relative movements too. The small-eye- 
movement theory cannot explain why they 
move together, and the sensory tonic theory 
why they move independently. ^ i 

Shape. Symmetrical, centrally fixated, geo- 
metrical figures move normally (Adams, 
1912), but shape can affect AKI direction 
(Graybiel & Clark, 1945). Comalli, Werner, 
and Wapner (1957) attributed shape effects 
to dynamic properties resulting from meaning. 
They found direction of movement of am- 
biguous figures depended on the interpreta- 
tion suggested (e.g., balloon/parachute), but 
Comalli (1960) failed to replicate his own 
result, Adams (1912) got no dynamic effect 
from lines with arrowheads. Any direction ef- 
fects may well result from the pattern being 
asymmetrical about the fovea after sugges- 
tion directs attention to different parts. 

. Asymmetry about the fovea, When a figure 
Is fixated at one end or an extra light is 
visible (Adams, 1912; Sadler et al., 1966), the 
AKI movement is in the opposite direction to 
the asymmetry, The effect probably is due to 


the fixation reflex, which biases the drift 
component of fixation eye movements toward 
the center of the figure (Gaarder, 1960). 
Sensory tonic theory would explain it as a 
shift of “norms” toward the center of an 
asymmetrical stimulus. 

Size. Size has always been confounded with 
luminous flux in AKI studies because light 
sources have been constant. Size increases 
have the same effect as intensity; latency in- 
creases and size estimates decrease (Edwards, 
1954a, 1954b; Karowski, Redner, & Wood, 
1948), The size effect is not linear. Reinwald 
(1952) found stimuli between .4 and 4.0 milli- 
meters diameter, at an unspecified distance, 
had no effect. Schilder (1912) and Adams 
(1912) used stimulus diameters of 1—5 centi- 
meters. Both found a sharp increase occurred 
between 3 and 4 centimeters; this becomes 1 
degree at the 200-centimeter distance used by 
Adams (1912). Contours of larger stimuli fall 
into the less sensitive periphery. The AKT re- 
duction with larger stimuli therefore can be 
explained, Furthermore, it is likely that the 
fixation reflex (see Footnote 2) increases with 
large patterned stimuli. Thus stability of the 
everyday visual field is not a major theoreti- 
cal problem, as Carr (1910), Gregory and 
Zangwil (1963), and Howard and Temple- 
ton (1966) suggest. Large, patterned stimuli 
do, in fact, move a little after long fixation. 
Changes in size, shape, distance, and bright- 
ness also are reported (Edwards, 1954a, 
1954b; Honisett & Oldfield, 1961). 

Exner’s experiment, Exner (1896) reported 
that when a black disk with a pinhole in it 
was dimly illuminated from behind and the 
hole was fixated, the dot and disk moved in- 
dependently. Eye-movement AKI theories im- 
plied both should always move together, so 
Exner rejected them and proposed a retinal 
fatigue theory (Reinwald, 1952), which an- 
ticipated satiation theory (Kohler & Wallach, 

? The term “fixation reflex" is used ambiguously 
(Davson, 1963). It may mean the process by which 
foveal fixation is achieved by a saccadic movement. 
It can also mean a process by which the eye moves 
slowly and unconsciously toward the center of the 
visual array. The latter sense is intended here. The 
terms “centering reflex" or, in optokinetic nystagmus, 
“following reflex" can also be used. In some cases of 
brain damage, the process is so dominant that fixa- 
tion cannot be removed (Davson, 1963). 
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of reference [p. 401|." Others believe that 
apparent fluctuation of stable sensory input 
is a central characteristic of certain person- 
ality types (Comalli, 1960; Voth, 1962). It 
is not sufficient to say the AKI occurs be- 
cause something is absent. These theories do 
not identify the mechanism or eliciting stimu- 
lus and hence cannot explain the AKI. 


THEORETICAL IMPLICATIONS 
Deficiencies of the Sensory Tonic Theory 


Although sensory tonic theory seems to 
predict successfully the effect of some vari- 
ables on AKI direction, alternative, more 
specific explanations are always available. 
Sensory tonic theory does not really explain 
the AKI. Since it only predicts changes in 
spatial norms with changes in muscle tonus, 
it cannot explain why the AKI’s position 
seems to change continuously and increasingly 
as subjects become more stationary and their 
“muscular tonic balance” more fixed. Some- 
times successful predictions are due to il- 
legitimate reasoning; for example, Miller, 
Werner, and Wapner (1958) predicted that 
as the frequency of a tone went higher or 
lower, an AKT stimulus, which was present at 
the same time, would do likewise. The theory 
actually is concerned only with the effects of 
stimuli that change spatial location. Often 
predictions about direction seem arbitrary and 
specious because tonus is such an imprecisely 
defined Stimulus; for example, Wishner and 
Shipley (1954) concluded handedness (said to 
indicate tonic balance) affected AKI direction, 
though this result occurred irrespective of the 
hand used to draw the response. This study 
also ignores equally important contradictory 
evidence (the effect does not occur for left 
handers). Several effects cannot be accounted 
for at all; for example, an afterimage and an 
AKI stimulus sometimes move independently. 
Although no current theory can account for 
the aftereffect of eye turn, it presents special 
problems for sensory tonic theory since it 
changes direction without à corresponding 
change in the stimulus (Gregory & Zangwill, 
1963). Because the theory has logical weak- 
nesses and is based on terms that have no 
real operational correlates, it cannot be re- 
lated to the oculomotor System, Therefore, it 
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is not an adequate, comprehensive account of 
the AKI. = 


Deficiencies of the Eye-Movement Theory 


Other explications of the eye-movement the- 
ory have not recognized that there were con- 
sistent directional biases in fixation mean 
mus, let alone explained them, As presentec 
here, the concept of the physiological position 
of rest, and the changes in this equilibrium 
position that occur as a result of stimulation, 
have developed the theory to the point where 
it explains most AKI research. b 

Small eye movements normally do occu! 
(Crone & Verduyn Lunel, 1969). They mey 
not always do so, since an afterimage ane 
an AKT stimulus sometimes move together. 
Steinman’s (personal communication capi 
ber, 1969) report that the AKI occurs eve 
when saccadic correction is eliminated from 
fixation nystagmus also suggests that ot 
eye-movement theory alone is not sufficient © 
explain all specific AKI effects. Neither C? A 
it account for other, undoubtedly related, ! 
lusions of movement, such as the appare” 
movement of an afterimage (Whiteside et B 
1965). Further, Byford (1963) has d 
that eye movements and apparent moveme » 
direction are not always related in the i 
togyral illusion, so it is equally unlikely t 
they will be related in other complex effec 
such as the aftereffect of eye turn on " 
AKI (Levy, in press). The account develop’ 
here would predict that eye movements kr 
AKI direction are only likely to be correla 
in the early phases of these effects when pet 
subjects experience them for the first j 
In later phases, monitored pursuits W ord, 
eliminate the correlation from the rec 
while still producing the illusion. 


Deficiencies of the Outflow Theory 


"T 
The outflow theory is a general theory x^ 
oculomotor control which attempts i 
plain many cases of apparent movemen sosi- 
the introduction it was argued that its exp it- 
tion was usually simple and schematic: rated 
flow monitoring has only been demons slow: 
empirically with saccadic movements: ^! ^1 in 
Pursuitlike stabilizing response is invo» 
Most cases of apparent movement W 
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outllow theory has a distinct advantage over 
à simple eye-movement theory. These slow 
responses, as yet, are studied little. The im- 
plicit assumption that they are also outflow- 
monitored still requires confirmation. Stoper 
(1967) presented evidence that at least some 
pursuit monitoring occurs. 

Other types of slow changes in oculomotor 
control occur that the outflow theory cannot 
explain: Version size quickly adapts when 
the normal contingency between eye move- 
ments and the consequent retinal displace- 
ment is altered (McLaughlin, 1967). Pursuits 
Improve with practice (Fender, 1964). Even- 
tually sinusoidal movements can, for a short 
time, be produced voluntarily after the usu- 
ally necessary target is removed (Deckert, 
1964). Versions are anticipatory and use more 
information than is available in the retinal 
Signal one reaction time earlier, By linear ex- 
trapolation of target path, a moving target 
can be fixated with .06-second effective lag 
(Robinson, 1965). The physiological position 
of rest is adjusted relatively permanently 
during behavioral compensation (Day & 
Singer, 1967) to altered visual-tactual rela- 
tions such as prism adaptation (McLaughlin 
& Webster, 1967) and hidden phoria (Alpern, 
1962). Although the outflow theory has been 
modified and expanded (Ludvigh, 1952b; Mil- 
horn, 1966), these accounts are still incom- 
plete and do not consider or explain the above 
effects. There are more processes involved in 
the oculomotor system than these models ex- 
plicitly recognize (Levy, in press). 


CONCLUSIONS 


When AKI measurement methods are ana- 
lyzed, it is clear that any current measures, 
Other than those based on direction reports, 
are ambiguous. Experiments that use am- 
biguous measures are confounded by response 
biases. The results of studies using such mea- 
Sures can often be reduced to “suggestion” ef- 
fects. Most other AKI experiments can be 
explained equally by the small-eye-movement 
ànd outflow theories when some basic assump- 
tions about the physiological position of rest 
and the effect it has on the direction of fixa- 
tion hystagmus are explicit. The outflow the- 
Ory is a more general account of mechanisms 
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in the oculomotor system. If usually implicit 
assumptions about the nature of slow move- 
ments are included, cases where AKI and 
fixation nystagmus direction are not corre- 
lated, and many other illusions of movement, 
can be explained by the same model. Informa- 
tion about short- and long-term regulation of 
oculomotor equilibrium will increase our un- 
derstanding of apparent movement direction, 
as well as oculomotor control in general. 


REFERENCES 


Avams, H. F. Autokinetic sensations. Psychological 
Monographs, 1912, 14, 1-45. 

ALPERN, M. Movements of the eyes. In H. Davson 
(Ed.), The eye. Vol. 3. Part 1. New York, Aca- 
demic Press, 1962. 

AUBERT, H. Die Bewegungsempfindung. Archiv fiir 
die Gesamte Physiologie, 1886, 39, 347-370. 

Bartow, H. B. Eye movements during fixation. 
Journal of Physiology, 1952, 116, 290-306. 

Batrerssy, W. S, Kann, R. L., Porrack, M, & 
BENDER, M. B. Effect of visual, vestibular, and 
somatosensorimotor deficit on autokinetic percep- 
tion. Journal of Experimental Psychology, 1956, 
52, 398-410. 

BLUMENTHAL, A. L. Measurement of the autokinetic 


illusion. Unpublished master's thesis, University 
of Washington, 1961. 
Bourvoy, B. La perception visuelle de l'espace. 


Paris: Scheicher íréres, 1902. 

Bovcr, P. R. The visual perception of movement in 
the absence of an external frame of reference. 
Optica Acta, 1965, 12, 47-54. 

Briwces, C. C., & Birrerman, M. E. The measure- 
ment of autokinetic movement. American Journal 
of Psychology, 1954, 67, 525-529. 

BmoscoLr, L. Induced autokinesis. Perception and 
Psychophysics, 1967, 2, 69-73. 

Broscote, L., & Cmisrar, R. M. Vertically induced 
autokinesis. Psychonomic Science, 1967, 7, 337- 
338. 

Byrorp, G. M. Eye movements and the optogyral il- 
lusion. Aerospace Medicine, 1963, 34, 119-123. 
Carr, H. A. A visual illusion of motion during eye 
closure. Psychological Review Monograph Supple- 

ment, 1906, 7 (3, Whole No, 31) 

Carr, H. A. The autokinetic sensation. Psychological 
Review, 1910, 17, 42-75. . 
CAUTELA, J., & Vitro, F. The effect of instructions 
on the appearance of the autokinetic effect. Jour- 

nal of Psychology, 1964, 58, 85-88. 

Cuartix, J. Sex differences in the perception of 
autokinetic movement. Journal of General Psy- 
chology, 1955, 52, 149-155. 

Comatut, P. E., Jr. Studies in physiognomic percep- 
tion IV. Differential effects of directional dynamics 
of pictured objects on real and apparent motion 
in artists and chemists. Journal of Psychology, 
1960, 49, 99-109. 


472 JOHN LEVY 


CoMwaLLr P. E, Werner, H., & Warner, S. Studies 
in physiognomic perception III. Effect of direc- 
tional dynamics and meaning induced sets on 
autokinetic motion. Journal of Psychology, 1957, 
43, 289-299. 

CoxELIN, J. E. A note on the measurement of auto- 
kinetic movement. American Journal of Psychol- 
ogy, 1955, 68, 144-145. 

CoxELIN, J. E. Quantitative determination of auto- 
kinetic movement; Rate, direction, extent, and 
latency. Northwest Science, 1956, 30, 61-69. 

Conxury, J. E. The influence of figural inspection 
on the autokinetic illusion. American Journal of 
Psychology, 1957, 70, 395-402. 

Cormack, R. H. Ocular tracking as a measure of 
autokinetic movement. Perceptual and Motor 
Skills, 1963, 17, 223-226. 

Crone, R. A, & VerpuynN Luner, H. F. E. Auto- 
kinesis and the perception of movement: The phys- 
iology of eccentric fixation. Vision Research, 1969, 
9, 89-102. 

Davis, W. A. A “muscle strain” theory of auto- 
kinesis. Unpublished master’s thesis, University of 
Washington, 1952. 

Davsox, H. Physiology of the eye. London: Churchill, 
1963. 

Dav, R. H., & Sincer, G. Sensory adaptation and be- 
havioral compensation with spatially transformed 
vision and hearing. Psychological Bulletin, 1967, 
67, 307-322. 

Day, R. H., & Wane, N. J. Mechanisms involved in 
visual orientation constancy, Psychological Bul- 
letin, 1969, 71, 33-42. 

Deckert, G. H. Pursuit eye movements in the ab- 
sence of a moving stimulus. Science, 1964, 143, 
1192-1193. 

DeSisto, M. J., & McLaucHum, S. C. Changes in 
judzment of direction of gaze aíter autokinetic 
perception. Psychonomic Science, 1968, 10, 221-222, 

EDRIDGE-GREEN, F. W. Visual phenomena connected 
with the yellow spot, Journal of Physiology, 1910, 
41, 263-275. 

Epwarns, W. Two- and three-dimensional autokinetic 
movement as a function of size and brightness of 
stimuli. Journal of Experimental Psychology, 1934. 
48, 391-398. (a) j à 

Epwarps, W. Autokinetic movement of very large 
stimuli. Journal of Experimental Psychology, 1954 
48, 493-495. (b) i ^ , 

Epwarps, W. Information and autokinetic move- 
ment. Journal of Experimental Psychology, 1959, 
57, 89-90. 

Epwaros, W., & Crutcurienp, R. S. Differential re- 
duction of autokinetic movement by a fixated 
figure. Journal of Experimental Psychology, 1951, 
42, 25-31, 

Eiykman, E, Tunyssen, J, M, & Venprick, A. J. H. 
Weber’s law, power law, and internal noise. Jour- 
nal of the Acoustical Society of America, 1966, 40, 
1164-1173. 


Exner, S. Über autokinetische empfindungen. Zeit- 


schrift fiir Psychologie und Physiologie der Sin- 
nesorgane, 1896, 12, 313-330. 

BRON, B. J., Santos, J. F., Hares, J. R., & d 
LEY, C. M. Influence of repeated experience © 
latency and extent of autokinetic movement. Per- 
ceptual and Motor Skills, 1963, 20, 1113-1120. — 

FENDER D. H. Control mechanisms of the eye 
Scientific American, 1964, 211(1), 24-33. n 

Feree, C. E. The streaming phenomenon. America 
Journal of Psychology, 1908, 19, 484-503. 2 

Frigo, R, & Latnrop, R. G. Effects of extraneous 
stimulation on the visual perception of eum 
A failure to replicate. Journal of Experiment 
Psychology, 1965, 69, 327-328. : A 

GAARDER, K Relating 'a component of physiological 
nystagmus to visual display, Science, 1960, 132, 
471. ineti 

Gitsert, D. C. A factor-analytic study of autokinetié 
responses. Journal of Experimental Psychology» 
1967, 73, 354-357, & 

Gupert, D. C, Hans, J. P., Wackwrrz, J. H» $ 
Manrix, R. M. Stability of autokinetic movement: 
Perceptual and Motor Skills, 1965, 21, n 

Grxszorc, B. L, & Maurice, D. M. Involunt E 
movements of the eye during fixation and Mine 
British Journal of Opthalmology, 1959, 43, 4 
437. 

Gotpan, A. E. Studies in vicariousness: Deg" 
motor activity and the autokinetic phenom 
American Journal of Psychology, 1953, 66, 
617. > he- 

Goutp, G. M. An hitherto undescribed visual P 
nomenon. Science, 1903, 18, 536-537. jusion 

GRAYBIEL, A., & CLARK, B. The autokinetic illus 
and its significance in night flying. Journ? 
Aviation M edicine, 1945, 16, 111-151. ulo- 

Gravar, A, & Craeg, B. Validity of the Ochi 
gravic illusion as a specific indicator of wi 
function. Aerospace Medicine, 1965, 36, 1173- jon. 

GRAYBIEL, A, & Hupp, D. The oculogyral illus 
Journal of Aviation Medicine, 1946, 17, 3, the- 

Green, D. M., & Swerts, J. A. Signal detection 
ory and psychophysics. New York: Wiley, i y of 

Grecory, R. L. Eye movements and the stabilit 
the visual world. Nature, 1958, 182, 1214-17 ing 

Grecory, R. L. A blue filter technique for de dar" 
eye movements during the autokinetic effect- 1959 
terly Journal of Experimental Psychology 
11, 113-114, sin of 

Grecory, R. L., & Zaxownrr, O. L. The orig Ex 
the autokinetic effect. Quarterly Journal 0: 
perimental Psychology, 1963, 15, 252-261. _ phe- 

Gurrorp, J. P, Autokinesis and the streaming 1928: 
nomena, American Journal of Psychology» 

40, 401-417, tudy ^f 

Guitrorp, J. p, & Datienpacn, K. M. À anal a 
the autokinetic sensation. American JO" 
Psychology, 1928, 40, 83-91. plem of 

Haccarp, E, A, & Basry, R. On the prp: ic phe- 
reinforcement in conditioning the autok o ycholo8 s 
nomenon. Journal of Experimental 
1948, 38, 511-525. 


ec of 
enon: 
613- 


as i 


AUTOKINETIC ILLUSION 


Harszs, J. R, Santos, J. F, & Farrow, B. J. Sta- 
bility of the autokinetic phenomenon. Perceptual 
and Motor Skills, 1965, 21, 394. 

Heckenmuetter, E. G. Stabilization of the retinal 
image: A review of method, effects, and theory. 
Psychological Bulletin, 1965, 63, 157-169. 

HrrMHOLTz, H. von. Handbuch der Physiologischen 
Optik, (3rd ed.) Leipzig: Voss, 1910 (Republished: 
J. C. P. Southall (Trans) A treatise on physio- 
logical optics. New York: Dover, 1962). 

Howiserr, J, & Oxprterp, R. L. Movement and 
distortion in visual patterns during prolonged fixa- 
ae Scandinavian Journal of Psychology, 1961, 2, 

-55. 

Howanp, I. P., & Tempreton, W. B. Human spatial 
orientation. London: Wiley, 1966. 

Hunter, W. S. The after-effect of visual motion. 
Psychological Review, 1914, 21, 250-253. 

Jorpan, S. Autokinesis and felt eye position. Ameri- 
can Journal of Psychology, 1968, 81, 497-512. 
Kanowsxr, T. F., REDNER, H., & Woop, H. O. Auto- 
kinetic movement of very large stimuli. Journal of 

i General Psychology, 1948, 39, 29-37. 

Korrka, K. Principles of Gestalt. psychology. 
don: Routledge & Kegan-Paul, 1935. 

Konren, W., & Watracn, H. Figural aftereffects: An 
investigation of visual processes. Proceedings of 
the American Philosophical Association, 1944, 88, 

_ 269-337. 

Kyrsrra, J. Autokinesis. Acromedica Acta, 1956-1957, 
5, 261-270. 

LANDAUER, A. A, Rumer, C. A, & Rumi, L. Over- 
estimation of vertical movement. Psychonomic 
Science, 1968, 10, 59-60. 

NS E S. Eye movements and the autokinetic 
78, Por Pa Journal of Psychology, 1965, 

Levy, J. L. The measurement and explanation of the 
directional component of the autokinetic illusion. 
Unpublished master's thesis, Monash University, 
Australia, 1968, ù 

Levy, J. L. The physiological position of rest and 
phoria. The American Journal of Opthalmology, 
1969, 68, 706-713. 

Levy, J. L. Autokinesis direction during and after 
eye turn, Perception and Psychophysics, in press. 

Linton, H. B. Autokinetic judgments as a measure 
of influence, Journal of Abnormal and Social Psy- 
chology, 1954, 49, 464-465. 

Livsox, N. H. Aftereffects of prolonged inspection of 
apparent movements. American Journal of Psy- 
chology, 1953, 66, 365-376. 

Lucrrws, A. S. The autokinetic effect and gradation 
of illumination of the visual field. Journal of Gen- 
eral Psychology, 1954, 50, 29-37. 

Lupvicu, E, J. Possible role of proprioception in 
the extraocular muscles. Archives of Opthalomol- 
ogy, 1952, 48, 436-441. (a) 

Lupvicn, E. J. Control of ocular movements and 
visual interpretations of environment. Archives of 
Opthalmology, 1952, 48, 442-448. (b) 

ARX, E, Unterschungen uber fixation unter ver- 


Lon- 


473 


schieden—en bedingungen. Zeitschrift für Sinnes- 
physiologie, 1913, 47, 79-96. 

Marix, L., & MacKrsnoy, G. E. Autokinetic move- 
ment: Selective manipulation of directional com- 
ponents by image stabilization. Science, 1964, 143, 
147-148. 

Marix, L., Pearce, D., & MackixNox, G. E. Varia- 
tion of directional components of autokinetic 
movement with position of eye in the orbit. Jour- 
nal of the Optical Society of America, 1963, 53, 
521. 

Matn, L., PEARCE, D. Mar, E, & Kuster, G. 
Visual perception of direction in the dark. Roles 
of local sign, eye movement, and ocular proprio- 
ception. Vision Research, 1966, 6, 453-469. 

Maze, J. R. Do intervening variables intervene? 
Psychological Review, 1954, 61, 226-234. 

McKirtrick, K. G. Bodily activity and perceptual 
activity. Perceptual and Motor Skills, 1965, 20, 
1109-1112. 

McLaucuttn, S. C. Parametric adjustment in sac- 
cadic eye movements. Perception and Psycho- 
physics, 1967, 2, 359-362. 

McLaveurix, S. C, & Wesster, R. C. Changes in 
the straight ahead position during adaptation to 
wedge prisms. Perception and. Psychophysics, 1967, 
2, 37-44. 

Mzpxick, S., Hanwoop, A, & WERHEM, J. Percep- 
tion of neutral and disturbing words through the 
autokinetic word technique. Journal of Abnormal 
and Social Psychology, 1957, 55, 267-268. 

Merton, P. A. The accuracy oí directing the eyes 
and the hand in the dark. Journal of Physiology, 
1961, 156, 555-557. 

Merton, P. A. Absence oí conscious position sense 
in the human eyes. In M. A. Bender (Ed), The 
oculomotor system. New York: Harper and Row, 


1964. 

Margonw, H. T. The application of control theory 
to physiological systems. Philadelphia: Saunders, 
1966. 


Mutter, E. F., & GRAYBIEL, A. Comparison of auto- 
kinetic movement perceived by normal persons and 
deaf subjects with bilateral labyrinthine defects. 
Aerospace Medicine, 1962, 33, 1077-1080. 

MILLER, A, WERNER, H., & WAPNER, S. Studies in 
physiognomic perception V: Effect of ascending 
and descending gliding tones on autokinetic mo- 
tion. Journal of Psychology, 1958, 46, 101-105. 

Nacnrwas, J. Determiners of the drift of the eye 
during monocular fixation. Journal of the Optical 
Society of America, 1961, 51, 761-766. d 

Naytor, G. F. K. Effects of stress on the perception 
of direction. American Journal of Psychology, 
1963, 15, 17-28. 

O'Nmr, W. M. Basic issues in perceptual theory. 
Psychological Review, 1958, 65, 348-361. 

Pearce, D. G- Consistency of individual patterns of 
autokinetic direction. Perceptual and Motor Skills, 
1966, 23, 1119-1123. 

Pearce, D. G, & MATIS, L. The measurement of 
autokinetic speed. Canadian Journal of Psychology, 
1966, 20, 160-172. 


474 


Rasupass, C. Barbiturate nystagmus and the mecha- 
nisms of visual fixation. Nature, 1959, 183, 897. 
Rrixwarp, F. L. An experimental investigation of 
conditions affecting autokinetic sensations. Unpub- 
lished doctoral dissertation, University of Texas, 

1952. 

Rexroap, C. N. Eye movements and visual after- 
images. American Journal of Psychology, 1928, 40, 
426-433. 

RoBiNsON, D. A. The mechanisms of human smooth 
pursuit eye movements. Journal of Physiology, 
1965, 180, 569-591. 

Royce, J. R., Carran, A. B., AFTANAS, M., LEHMAN, 
R. S, & BLUMENTHAL, A. The autokinetic phe- 
nomenon: A critical review, Psychological Bulletin, 
1966, 65, 243-260. 

Royce, J. R., Statox, W. R., & Kixkapr, R. G. Ex- 
perimental reduction of autokinetic movement. 
American Journal of Psychology, 1962, 75, 221- 
231. 

Sapter, T. G., MerrerD, R. B., & Wierann, B. A. 
Extent, direction, and latency of autokinetic move- 
ment as a function of placement of an adjacent 
light. Perceptual and Motor Skills, 1966, 23, 1087- 
1096. 

Santos, J. F., Farrow, B. J., & Hares, J. R. Con- 
sistency and style of autokinetic movement. Per- 
ceptual and Motor Skills, 1965, 21, 583-586. 

Scuitper, P. Über autokinetsche empfindung. Archiv 
fiir Gesamte Psychologie, 1912, 25, 36-77. 

Scronpar, R. A. The interaction of observer pairs in 
judging visual extent and movement. The forma- 
tion of social norms in Structured situations. 
Archives of Psychology, 1945, 41, 299. 

Sexton, M. C. The autokinetic test: Its value in 
psychiatric diagnosis and prognosis. 
Journal of Psychiatry, 1945, 102, 399-402. 

Suer, M. An outline of social psychology. New 
York: Harper, 1948, 

Suerir, M., & CawTRIL, H. The psychology of at- 
titudes. Part 1. Psychological Review, 1945, 52, 
293-319. 

Srxou, S. D., & Sincn, V. The effect of stimulant and 
depressant drugs on the latency of autokinetic il- 
lusion. Acta Psychologica, 1961, 18, 354-359, 

Skorxicx, A. The role of eye movements in the 
autokinetic phenomenon. Journal of Experimental 
Psychology, 1940, 26, 373-393. 

Steinman, R. M, Cuxrrz, 
T. & HERMAN, M. Volun 


American 


R: R TIMBERLAKE, G. 
tary control of micro- 


JOHN LEVY 


saccades during maintained monocular fixation. 
Science, 1967, 155, 1577-1579. 

Storer, A. E. Vision during pursuit movement: The 
role of oculomotor information. Unpublished doc- 
toral dissertation, Brandeis University, 1967. 

STUTTERHEIM, N. A. The primary position of the 
eyes. British Journal of Ophthalmology, 1933, 17, 
394-401. taari 

Vots, A. C. Individual differences in the autokinetic 
phenomenon. Journal of Experimental Psychology, 
1941, 29, 306-322. 

Vots, i. M. Choice of illness. Archives of General 
Psychiatry, 1962, 6, 149-156. P TE 

Vors, H. M., & Mayman, M. A new dimension ^ 
personality organization. Archives of General Psy 
chiatry, 1963, 8, 366-380. vun 

WaLLacu, H. The perception of motion. Scientifie 
American, 1959, 200(1), 56-60. ial 

Watters, R. H., & Quinn, M. J. The effects of E 
and sensory deprivation on autokinetic judgments: 
Journal of Personality, 1960, 28, 210-219. at 

Wapyer, S, & Werner, H. Perceptual develops. ; 
Worcester, Mass.: Clark University Press, T 

WiixTRAUB, D. J., O'CossELL, D. C., & McH^ af 
T. J. Apparent vertical: Fundamental variables 5 
sensory tonic theory reinvestigated. Journa 
Experimental Psychology, 1964, 68, 550-554. » 

Werner, H., & Warner, S. Toward a general theo 
of perception. Psychological Review, 1952, 59, 3 
338. dime 

WESTHEIMER, G. Amphetamine, barbiturates, an ol- 
commodation convergence. Archives of Ophthalm 
ogy, 1963, 70, 830-836. S 

WrrnERILL, G. B. Sequential methods in statis 
London: Methuen, 1966. T 

Wiurresipe, T. C. D., Graysier, A, & NIVEN, r of 
Visual illusions of movement, Brain: A Journa 
Neurology, 1965, 88, 193-210. 

WHITTERIDGE, D. Central control of eye move ds: 
In J. Field, W. H. Magoun, & V. E. Hall (E07) 
Handbook of physiology. (Section 1. Vol 
Baltimore: Waverley Press, 1960. term 

WirLAND, B. A, & Merrerp, R. B. Long sjon- 
changes in properties of the autokinetic m 
Perceptual and Motor Skills, 1966, 22, 367-3 uto- 

WISHNER, J, & Surrey, T. E. Direction ° ‘toate 

kinetic movement as a test of the “sensory” ivy, 

field" theory of perception. Journal of Pers?" 

1954, 23, 99-106. 


tics- 


ments. 


(Received July 6, 1971) 


5 
15" 


Psychological Bulleti 
1972, Vol. 78, No. 6, 475 


THE HUDSON-DUNN CLUSTERING INDEX REVISITED 


ROBERT L. HUDSON ' 


Mississippi State University 


It is pointed out that the clustering index presented by Frankel and Cole in 
1971 is identical to one previously published by Hudson and Dunn. A limita- 
tion of the Hudson-Dunn index is mentioned. 


Frankel and Cole (1971) suggested a Z- 
Score measure of category clustering based on 
the number of runs of similar items in a recall 
list. Although not mentioned by Frankel and 
Cole (1971), this index is the same as one 
Previously presented by Hudson and Dunn 
(1969) and is similar to one presented by 
Dunn (1969). Hudson and Dunn (1969), 
however, based their index on the number of 
repetitions in a categorical list in keeping 
with the convention of using the repetition 
as the basic datum of clustering experiments. 
In a given list the number of repetitions and 
number of runs will bear a rather obvious 
relationship, and the Z-score calculated will 
be the same whether using number of repeti- 
tions or number of runs. 

As both Hudson and Dunn (1969) and 
Frankel and Cole (1971) pointed out, the 
Hudson-Dunn index has some advantages 
over other indexes. It is not, however, a uni- 
versal index. For example, the recall protocols 
aabbccdd and aaaabbbbccccdddd indicate per- 
fect clustering of what has been recalled. The 
Z-score index for 1, however, is 3.24, while 
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the Z-score index for 2 is 4.74. With more 
categories and more words recalled per cate- 
gory the difference is potentially much larger. 
Thus, the Hudson-Dunn index, along with 
most others, has limited usefulness. when 
groups are being compared where there may 
be large differences in number of words re- 
called. This is particularly true when the 
number of categories represented may vary 
and when the amount of clustering approaches 
the maximum, 

Other clustering indexes are available, but 
none of them would seem to be applicable to 
all research situations, Thus caution is advised 
in the selection and interpretation of cluster- 
ing indexes in order to avoid misleading 
statements based on artifactual results. 
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COMMENT ON INTERPRETATION OF LATITUDE OF REJECTION 
AS AN “ARTIFACT” 


CAROLYN W. SHERIF? 


Pennsylvania State University 


The use of latitude of rejection as an indicator of involvement is based on 
findings from two dissimilar procedures for attitude research. Interpreting this 
indicator as artifactual owing to its correlation with own position, Markley 
neglected one procedure, assumed equal intervals (untenable for both methods), 
ignored variability of the rejected latitude across positions, and constructed a 
threshold measure unrelated to the threshold concept in the research under re- 
view. Available research not reviewed supports the indicator of involvement 
for persons upholding positions other than the extremes, although as previously 


proposed the relative sizes of acceptable, 


objectionable, and noncommittal 


latitudes should serve as a more adequate indicator. 


Several errors of interpretation and fact in 
Markley’s (1971) article on latitude of re- 
jection as an indicator of involvement call 
for correction. 

Markley's article discussed the latitude of 
rejection as an indicator of personal involve- 
ment in an attitude object, confining his 
speculation to the method of ordered alterna- 
tives. The method of ordered alternatives is 
one technique for research on the frequency 
of judgments in evaluative categories as a 
function of the person's most acceptable posi- 
lion (own position) and relative involvement 
in the object of judgment (Sherif & Hovland, 
1961; Sherif & Sherif, 1967; Sherif, Sherif, & 
Nebergall, 1965). Markley's critique assumed, 
for “didactic” Purposes, that items used in 
this method had equal intervals for accep- 
tance, rejection, and noncommitment, and at- 
tempted to demonstrate that the size of the 
latitude of rejection is “artifactually con- 
taminated” owing to its correlation with ex- 
tremity of own position. 

_ The basic error is the author’s persistence 
In assuming a model of scaling (equal inter- 
vals) that was never assumed in construction 
or use of the method of ordered alternatives, 
as he recognized (Markley, 1971, p. 359), 
This method was, in fact, an attempt to 
study attitude without certain arbitrary as- 


sumptions of conventional scaling models, 
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particularly equal-appearing intervals, an a 
sumption which, in Markley’s words, “IS H 
achieved in most applications and can nev 
be perfectly validated [p. 359]." al 
Relationships between the latitude of E. 
jection, own position, and ego-involvem E 
(including those cited by Markley, 19 of 
359) were based on data from the metho ia 
ordered alternatives and the own-catego 
procedure (Sherif et al., 1965). In both P e 
cedures, the size of the objectionable ho 
is determined simply by the relative e. 
quency of items rejected. In the own 
gories procedure, only the extreme items iea 
unambiguously ordered (low variability - 
judged position). The subject is free wt 
any number of categories and to disc e 
the items into them as he sees fit in OFC. 


e bes S 
to group items whose position he Srjactic 


belonging together. Thus, Markley’s dio for 
exercise of assuming equal item interva’s 
ordered alternatives (which did not mabe 
assumption) would be equally erroneo" re 
the own-categories procedure, which be, 
gards as a “viable alternative [p. 359 tedly 
The sources cited by Markley rep etit 
emphasize relationships among the 7^ 


+ no 
Sizes of acceptable, objectionable, and jute 
committal latitudes, rather than the a ever 


frequency within any single latitude. sed 3 
theless, the latitude of rejection was pasis 2 
an indicator of involvement on the yere if 
findings from both methods, which Tof the 
agreement. Markley cited only 
Conclusions supporting latitude of 


ejection 


ate 
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REPLY TO MARKLEY 


a indi 
ET cator of involvement, that is, the 
latitude at etween extremity of position and 
Piso rejection. The inference that this 
b i was related to greater involve- 
E o) ene subjects was, in turn, based 
Benity esie U curve relating ex- 
1946) fe intensity ratings (e.g., Cantril, 
tion ty "x xu the large latitudes of rejec- 
ctii cally obtained from extreme subjects 
(Sh M committed to upholding their stands 
m et al., 1965, p. 29). 
E finding supporting latitude of 
its o aruit an indicator. of involvement was 
B renes L A across attitude positions from 
(Sherif 4 pus moderate own positions 
etror in ipe 1965, p. 156). Thus, another 
ing a ped s comments lies in construct- 
or differ ctic model of three response sets 
isle 1 at E ip in own position 
bility Ger 8) without considering varia- 
Position Tha arae D me Mus 
E onse Td of reactions to communi- 
ficient i üunbsrs p c pues hone 
; EA adopti 
E ‘epee (extreme eed pee 
five or mor itudes of rejection composed of 
Doa cae e positions (as did only the ex 
corte papse: set in Markley’s Table 1) to 
subjects adopti atings of communications with 
rejected bus ing each of nine positions who 
1965, pp. 186 ff. fewer items (Sherif et al., 
€ extreme ad . Designating subjects across 
Involvement y, nte positions as high 
Positions, the re they rejected five or more 
erences betw, air found significant dif- 
Munications een their judgments of com- 
jects (Jati and those by Jess involved sub- 
: atitude of rejection of four or fewer 


in 


k items) , 


T 
ie that subjects adopting moderate 
atitudes "E in substantial numbers, exhibit 
extreme of rejection as large as the typical 
of M Mis ge a blow to the main thrust 
ted ley’s critique based on the unwar- 

ie assumption of equal item intervals. 
a med proposition 15 that for the person 
Stra s a position at one extreme “the 
ibe E. of rejection NE 2S spuriously length- 
Schn ue to the increased distance to the most 
jected item [p. 358]-” The proposition im- 


pli 3 "s 
M les that persons taking extreme positions 
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reject more items simply because there is 
more “room” to do so between their own 
position and the most rejected item. Markley 
seems to forget that there is no logical or 
procedural requirement in the ordered alterna- 
tives method that the extreme subject do so. 
Instructions require only that he indicate his 
most acceptable and objectionable positions, 
leaving him free to reject or accept others if 
he wishes or not to respond to other items 


(remain noncommittal). 

Many highly involved persons taking ex- 
treme positions do respond as in Markley's 
Response Set 1 (Markley, 1971, Table 1), 
rejecting all opposing positions and the posi- 
tion E (see Markley's Table 1), which is a 
noncommittal statement. If they do so be- 
cause of an “artifact,” such highly involved 
persons should respond differently when using 
the own-categories procedure. Yet with that 
procedure, such highly involved subjects typi- 
callp employ very few categories and con- 
struct an extremely broad objectionable cate- 
gory, lumping all of the items opposing their 
own stand together. The proposition that the 
wide latitude of rejection. thus obtained is 
“artifactual” is all the more difficult to sus- 
tain, as an equal-interval assumption is 
equally untenable, and the items are ar- 
ranged in random order so that the subject 
may encounter the most objectionable item in 
any serial position. 

It is not entirely clear 
his proposition about distance to the most 
objectionable position with the possibility of 
a ceiling effect for the subject adopting the 
most extreme position. Tt is difficult to en- 
vision even a Republican zealot endorsing a 
more extreme position than Position A in 
Markley's Table 1 (p. 358), namely: “The 
election of the Republican presidential and 
vice presidential candidates in November is 
absolutely essential from all angles in the 
country’s interests.” In fact, even this posi- 
tion was so extreme that comparatively few 
of the subjects who were avowed and active 
supporters © the Republican candidates 
adopted it as most acceptable. The bulk 
of such committed Republican supporters 
adopted the adjacent Position B as most ac- 
ceptable, with more than 50% of them fail- 
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ing to endorse the extreme Position A, and 
nearly 20% rejecting this adjacent, more ex- 
treme position (Sherif et al., 1965, p. 37). 
Therefore, the addition of a still more ex- 
treme position in the ordered alternatives 
might well have izcreased the latitude of re- 
jection by providing an alternative “too ex- 
treme" even for the extremists. 

Markley’s interpretation of “threshold” of 
rejection, in terms of number of positions be- 
tween the most acceptable position and the 
first rejected position, is not only “novel.” 
It has nothing to do with the use of the 
threshold concept in the references cited, 
which refers to the probability that a stimu- 
lus will be placed in a given category rather 
than an adjacent or other category. This is 
the usual definition of the difference threshold 
in psychophysical research. Far from being 
“essentially an interval measure [p. 359],” 
the difference threshold is a means of defining 
limits of psychological categories in terms of 
stimulus values. True, the stimulus values in 
most psychophysical research are arrayed in 
equal intervals, but application of the thresh- 
old concept to problems of evaluative cate- 
gories (acceptance, rejection, noncommit- 
ment) need not make this assumption in view 
of the fact that evaluations are necessarily 
human judgments and need not follow the 
regularities of physical dimensions. 

If Markley’s basic exercise, assuming equal 
intervals, and his conclusion of an “artifac- 
tual contamination” of latitudes of rejection 
for extreme subjects were valid, by the same 
token moderate subjects should be subject to 
the converse artifact, preventing them from 
rejecting as many positions because their own 
position is close to both extremes. As noted 
above, substantial numbers of moderate sub- 
jects do reject five or more out of nine posi- 
tions. In work published before Markley’s 
(1971) article was received for publication, 
there is further evidence that a moderate or 
noncommittal subject can be highly involved 
and reject items as frequently as extreme 
subjects (Sherif & Sherif, 1969). For example, 
subjects noncommittal on the choice of avail- 
able candidates in an election (adopting Posi- 
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tion E in Markley’s Table 1, p. 358), but ac- 
tive and highly involved in the outcome, dis- 
play latitudes of rejection comparable in size 
to those upholding extreme positions (adong 
ing Position A in Table 1, p. 358). Politically 
inert subjects upholding the same position 
(Position E) typically evaluate the alterna- 
tives as in Markley’s Response Set 3, rejec 
ing fewer positions. Similarly, those siding x 
moderately with one candidate or -— 
whether Republican or Democratic, né 
significantly more items if they are political d 
active than if politically inactive (Sherif £ 
Sherif, 1969, p. 365). These, and several other 
more recent investigations, permit the con- 
clusion that subjects upholding positions 
other than the extremes can be highly 1 
volved in them and that when they are, ae 
exhibit latitudes of rejection comparable 3 
those of the typical subject upholding an € 
treme position. 3 | 

Hopefully, these comments may ou. | 
some dangers in a selective review base gs 
criteria (psychometric scaling and eqno. 
pearing intervals) that the research d X 
review explicitly rejects as stifling progte™ 0 | 
the important but muddied problem area 
attitude and attitude change. 
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The scaling artifact intrinsic to the meth 


od of ordered alternatives, as presented 


by Markley in 1971, is defended from the comments by Sherif. The essential 
conclusion of the 1971 articles remains unchanged. 


§ Sherif's (1972) detailed attack on my cri- 
tique (Markley, 1971) of the method of 
ordered alternatives is interesting but, for the 
most part, specious. Her comments regarding 
equal intervals," however, reveal a central 
misunderstanding of the analysis. 

In constructing the set of “didactic re- 
sponses" on which the critique was based, the 
central assumption was not that each item of 
the scale had an equal interval on a dimension 
of extremity, but rather that each of three 
sets of responses (which differed in extremity) 
had equal intervals for acceptance. noncom- 
mitment, and rejection of items. Thus the 
assumptions underlying the method of ordered 
alternatives were not violated. 


1 r 

oe for reprints should be sent to O. W 
Markley, Stanf esearc| i Park, 
CREE unos Research Institute, Menlo Park, 


I did not deny that extremity and involve- 
ment are usually related, nor that differences 
in involvement are reflected by differences in 
the latitude of rejection. The problem is 
simply that this reflection is contaminated by 
a scaling artifact intrinsic to the scoring of 
the method of ordered alternatives. Thus this 
method is a dubious measure of involvement 
across respondents of differing extremity—a 
conclusion that still seems valid. 
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task. While this has advantages over the 
yoked situation, the assumption that an ani- 
mal performing a task already learned is not 
undergoing new learning need not be true. 
For example, Mackintosh (1965) has found 
that rats given a moderate amount of train- 
ing in a T-maze position problem respond 
primarily on the basis of “place” or environ- 
mental cues, while rats given further train- 
ing on the problem come to respond on the 
basis of “response,” or internal kinesthetic 
cues. Thus, while performing at a high level 
of accuracy, the rats in the Mackintosh ex- 
periment learned something new. It might be 
argued that the rats that have no contingency 
change undergo less new learning than rats 
given a new task. (Indeed, most psychologists 
would probably accept this.) Unfortunately, 
such an argument is difficult to make empiri- 
cally in the absence of a common metric on 
which the amounts of different kinds of learn- 
ing may be compared. 

The above problems, or similar ones, seem 
to be present in all of the learning models 
that Gaito and Bonnet discuss, Tt seems that 
the elucidation of the macromolecular cor- 
relates of learning and memory will require 
more careful attention to behavioral tech- 
niques than has generally been applied. The 
Current approach requires an animal that is 
not learning or is learning considerably less 
than the experimental subject but that under- 
goes the nonlearning aspects of the training 
Situation. While the “overtrained control” 
paradigm (Bowman & Strobel, 1969) may ap- 
proach such a Situation, it seems impossible 
On logical grounds to equate all sensory, 
motor, motivational, etc., aspects of situations 
in which the animals are learning. different 
things. It is far from clear that an ideal be- 
havioral paradigm exists for the detection of 
molecular changes resulting from (in) learn. 
ing and memory, but it is clear that the tradi- 
tional procedures used in the studies reviewed 
by Gaito and Bonnet, and in particular the 
yoked control, are conceptually unsatisfac- 
tory. 
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The problem of adequate controls in molecular psychobiological research is 
acknowledged, Three methodological possibilities that attempt to handle this 


aspect are discussed. 


We agree with Greenough and Maier 
(1972) that the provision of controls that 
are conceptually adequate presents a problem 
m molecular psychobiological research. This 
is an aspect with which we have struggled 
Since the inception of our research program 
a number of years ago. In some cases, we 
(and others) allowed for the possibility that 
the “nonlearning” animal might be learning 
something, and assumed that the learning in 
this animal was minimal. However, to more 
adequately handle this problem, we have con- 
sidered three behavioral methodologies in 
which the neurochemical contributions under- 
lying particular behavioral experiences would 
be evaluated. 

Since we are only beginning to determine 
the type of biochemical systems in the brain 
that respond to behavioral treatment, one ap- 
proach has been to maximize behavioral dif- 
ferences between animals used for neuro- 
chemical analysis so as to locate potential dif- 
ferences, If chemical differences were not 
evident, further behavioral variations would 
be introduced. However, if neurochemical dif- 
lerences were found, the investigator would 
then systematically determine the contribu- 
lions for each of a number of specific be- 
havioral components in the original experi- 
mental treatment, Ultimately, one would hope 
to reach a point at which a particular chemi- 
cal event in the brain might be attributed to 
the learning process, or to what ever behav- 
ioral event was of primary concern. 

This is the behavioral strategy originally 
taken in our deoxyribonucleic acid-ribonucleic 
acid (DNA-RNA) hybridization experiments. 
In the first experiment (Machlus & Gaito, 
1968a), the control animals remained in the 
home cage, and the experimentals received 

1 Requests. for reprints should be sent to John 
Gaito, Department of Psychology, York University, 
4700 Keele Street, Downsview 463, Ontario, Canada. 


shock avoidance training. In further experi- 
ments controls were involved in a motor task 
only, or were yoked to the experimental ani- 
mal during training (Machlus & Gaito, 1968b, 
1969). Hybridization studies indicated chemi- 
cal events unique to the avoidance-trained 
animal in each case, Other individuals have 
also obtained a specific chemical result, then 
proceeded to determine the behavioral spe- 
cificity of that result (e.g., Glassman and his 
research unit at the University of North 
Carolina). 

Another possibility is to use the “degree of 
training” method. Animals would be sacrificed 
at various stages or times during the acquisi- 
tion phase of learning, at various times after 
acquisition is complete, and during later per- 
formance of the task learned. Changes in 
neurochemical systems over time would be of 
interest and would be related to various 
phases in the development and stabilization 
of the learning process. This approach has 
been used previously by a number of in- 
vestigators (e.g, Hyden & Lange, 1965); 
recently we have implemented this methodol- 
ogy also. 

A third approach uses the surgically split- 
brain animal in a monocularly presented dis- 
crimination task, The "nonlearning" hemi- 
sphere provides a control for motoric, somes- 
thetic, and affective aspects of the training 
experience. A series of recent studies from 
this laboratory (Bonnet, 1971) may suggest 
that monocular visual discrimination training 
effects qualitative alterations in brain genome 
transcription which are restricted to the 
“trained” hemisphere. 

A major point that Greenough and Maier 
(and others) overlook is that many research- 
ers in this area are not attempting to “prove ? 
“2 The use of the word “prove” by Greenough and 
Maier is inappropriate because in empirical science 
we never prove anything; we merely make one 
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either the presence or absence of molecular 
events peculiar to learning [Greenough & 
Maier, p. 480]" by one or a few experiments; 
a number of research teams have systematic 
programs using different behavioral and mo- 
lecular biological techniques with the expecta- 
tion that ultimately the results will point 
rather conclusively to particular neurochemi- 
cal events or systems which are responsive to 
behavioral events, Few programs in this area 
of research have been developed to the point 
of testing of major premises or hypotheses at 
this time, though nearly all have some guid- 
ing theoretical orientation. 

One specific implication of the Greenough 
and Maier critique lies in the dichotomizing 
of “learning” and “nonlearning.” While we 
agree that the control animal in nearly all 
treatments usually given is probably learn- 
ing something, the “learning” resulting from 
greater novel contingency in the experimental 
treatment situation is implied to be a unitary 
phenomenon, Yet, most learning as encoun- 
tered in the work of experimental psycholo- 
gists probably involves the Participation of 
numerous nervous structures, cell types, and 
neural events. These in turn are probably 
subserved by a variety of biochemical mecha- 
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nisms, each responsive to a particular phase 
or component of the “learning” event. 

Finally, we agree with Greenough and 
Maier that behavioral techniques require more 
careful attention in molecular psychobiologi- 
cal research. The aim and types of concerns 
expressed are pertinent to the area of bio- 
chemical substrates of behavior, and point to 
the need for furthering the development of 
design technology in this burgeoning area. 
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